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SUMMARY 

This  project  was  designed  to  develop  antiviral  agents  by  adapting  new  enzymatic  and  pharmacokinetic 
principles  to  inhibition  of  the  HIV-reverse  transcriptase.  Towards  this  end  synthetic  orgeinic  procedures  were 
directed  to  synthesis  of  compounds  in  the  following  categories. 

1.  3’  Nucleosidee  spiroxiranes  and  a  series  of  related  compounds  having  the  potential  to  fimction  as  suicide 
inhibitor  of  the  reverse  transcriptase  through  the  3’  functionality. 

2.  A  series  of  sterol  phosphonoformate  analogs  designed  to  improve  delivery  of  the  active 
phosphonoformate  (PFA)  moiety  to  sites  of  viral  replication. 

3.  A  series  of  S’  sterol  ester  derivatives  of  azido  thymidine  designed  to  improve  the  pharmacokinetics  and 
blood  half  life  of  AZT. 

Synthetic  compounds  were  tested  for  antiviral  activity  against  HIV  and  EIAV  in  tissue  culture,  against 
purified  HIV-reverse  transcriptase  in  enzyme  kinetic  studies,  where  appropriate  and  samples  of  synthetic  analogs 
were  supplied  to  the  US  Army  Antiviral  Program  for  screening  against  a  battery  of  10  viruses  of  interest  as 
military  disease  hazards. 

In  addition  to  the  targeted  objectives,  the  serendipitous  observation  of  a  cell  product  that  enhances  the 
sensitivity  of  HIV-reverse  transcriptase  towards  inhibtion  by  Foscarnet  (PFA)  by  almost  1000  fold,  was  explored 
further  resulting  in  preliminary  identification  of  the  sensitizing  compound. 

The  major  accomplishments  in  the  categories  listed  above  are  summarized  below  and  are  described  in 
more  detail  in  the  appropriate  sections  of  the  fmal  report. 

Organic  synthetic  procedures  for  the  synthesis  of  a  new  class  of  compounds,  the  3’  nucleoside  sproxiranes 
were  dcvelj^cd.  A  series  of  these  and  related  compounds  and  intermediates  modified  ai  ilie  2’  and  3’ 
functionalities  were  tested  for  activity  against  HIV  and  £1AV  in  tissue  culture.  Six  compounds  showing 
promising  antiretroviral  activity  were  identified.  Several  additional  compounds  were  identified  in  the  subsequent 
USAMRID  screeing  tests  is  being  active  againsi  additional  viruses  mciuuing  Punta,  Toro,  Vaccmia,  and  Yellow 
Fever. 


A  procedure  for  synthesis  of  sterol  esters  of  phosphonoformate  (FOSCARNET)  was  developed  by 


condensation  of  cholesterol  chloroformate  with  the  appropirate  dialkylphosphite.  Several  of  these  compounds 
displayed  greater  antiviral  acti^ty  than  the  parent  compound  PFA  and  side  chains  that  enhanced  (or  detracted) 
from  the  activity  were  identified. 

Three  5’  cholesterol  ester  derivatives  of  AZT  were  synthesized  and  showed  antiviral  activity  in  tissue 
culture  demonstrating  that  the  cholesterol  ester  hydrolases  of  the  cell  could  liberate  the  active  moiety 
intracellularly.  The  radiolabelled  AZT  derivative  of  cholesterol  sebacate  was  synthesized  and  used  to  evaluate 
blood  and  tissue  half  life  of  the  ^H-AZT  moiety  in  mice.  Administration  of  AZT  as  the  sterol  ester  derivative 
inproved  the  blood  half  life  of  .AZT  by  over  100  fold  (<  1/2  hr  to  >  48  hr)  and  was  accompanied  by  significant 
accumulation  in  tissues  including  brain. 

The  interaction  of  the  effective  antiviral  compound  3’  uridine  sproxirane  and  the  recombinant  HIV 
reverse  transcriptase  enzyme  was  investigated  in  depth  in  order  to  characterize  the  suicide  inhibition  native  of 
the  mteraction.  This  compound  was  designed  as  a  potential  suicide  inhibitor  of  reverse  transcriptase  through 
the  oxirane  functionality  at  the  3’  position.  This  compound  showed  good  antiviral  activity  against  HTV  in  cell 
culture  and  also  against  a  second  retrovirus  (Equine  Infectious  Anemia). 

In  order  to  determine  if  the  observed  antinral  activity  was  due  (as  predicted)  to  inhibition  of  reverse 
transcriptase,  the  kinetic  properties  of  3’  uridine  spiroxirane  were  evaluated  against  the  purified  recombinant 
HIV-reverse  transcriptase  in  vitro.  In  order  to  do  this  the  triphosphate  derivative  of  the  nucleoside  analog  (the 
true  putative  inhibitor)  was  synthesized  using  a  newly  developed  procedures  for  synthesizing  nucleoside 
triphosphates. 

It  was  found  that  the  3’  uridine  spiroxirane  triphosphate  derivative  was  an  effective  inhibitor  of  the  HIV 
reverse  transcriptase  in  the  0.1  to  1  micromolar  range.  The  time  course  of  the  inhibition  was  progressive  as 
expected  for  a  suicide  type  inhibitor.  Furthermore,  the  inhibition  was  not  reversed  by  addition  of  excess  template 
thus  distinguishing  it  from  a  simple  chain-terminating  inhibitor  and  confirming  that  the  inhibition  resulted  in  the 
progres^i-.  f  -uid  permaneui.  inactivation  of  the  enzyme  characteristic  of  a  suicide  inhibitor.  Thus  it  is  concluded 
'.hat  the  antiviral  acthniv  of  tne  spiroxuane  analogs  we  ha'/e  s>’alhcsizca  is  indeed  related  to  their  ability  to 
function  as  suicide  susbstrates  for  the  HIV  reverse  transcriptase. 

The  compounds  synthesized  and  supplied  to  USAMRID  for  antiviral  testing  are  tabulated.  The  test  data 


indicating  cytotoxicity  and  therapeutic  index  for  all  compounds  showing  antiviral  activity  are  summarized  on 
the  Appendix  to  this  final  report. 

The  project  was  thus  characterized  by  an  unexpectedly  high  degree  of  success. 

Of  a  total  of  4a  compounds  synthesized  and  supplied  to  USAMRID  for  antiviral  testing  a  total  of  9 
proved  to  have  effective  activity’  against  one  or  more  viruses  of  interest  as  military  disease  hazards  including  HIV, 
Punta,  Toro,  Vaccinia,  and  Yellow  Fever.  These  compounds  and  the  viruses  against  which  they  are  effective  are 
listed  on  the  final  page  of  this  report.  Futhermore,  most  of  these  showed  low  cytotoxicity  in  cell  culture  assays 
suggesting  that  they  will  be  potentially  useful  therpeutic  agents  if  future  in  vivo  testing  is  ever  carried  out. 
Fmally,  the  basic  enzyme  kinetic  studies  carried  out  in  the  extended  (unfunded)  4th  year  of  the  contract,  support 
the  basic  idea  underlying  these  investigations,  in  that  effective  antiviral  agents  can  be  developed  based  upon  the 
principle  of  suicide  inhibition  of  key  viral  enzymes. 


A.  INTRODUCTION 


Retroviruses  are  characterized  by  the  anomalous  storage  of  their  genetic  information  in  th 
form  of  RNA.  They  are  a  diverse  group  of  organisms  which  have  been  shown  to  be  causative  agent 
in  a  number  of  mammalian  and  avian  diseases  states  Lentiviruses  are  a  subfamily  o 

retroviruses  which  have  been  linked  to  the  induction  of  arthritis,  encephalitis,  and  slow  neurologic? 
diseases  in  certain  species.  Many  of  these  viruses  are  characterized  by  their  ability  to  develop  novi 
antigenic  variants  that  can  escape  temporarily  from  host  immune  surveillance  Interest  i 

retroviruses  in  human  disease  states  has  increased  with  the  isolation  of  HTLV  I  and  II  as  the  causativ 
ageiiis  of  adult  huii.ai:  T  cell  leukemias  and  of  HIV  I  and  II  as  the  cause  of  Acquired  Immun 
Deficiency  Syndrome  (AIDS) 

The  most  recent  evaluation  of  the  AIDS  epidemic  in  the  U.S.  indicates  that  the  currer 
total  of  approximately  70,000  AIDS  cases  is  accompanied  by  a  further  1  to  1.5  million  infecte 
individuals,  the  majority  of  whom  will  progress  to  the  clinically  overt  disease  state  in  the  next  5- 
years.  In  the  near-term  absence  of  an  effective  vaccine  an  increase  in  this  infected/symptomle* 
category  is  likely  to  continue  for  a  number  of  years. 

In  addition  to  an  antiviral  therapy  for  acute  cases  of  AIDS  therefore,  there  is  clearly  pressin 
need  for  an  effective  antiviral  drug  regimen  suitable  for  administration  to  large  numbers  of  otherwh 
healthy  individuals  in  order  to  arrest  progression  of  the  disease.  By  preventing  viral  replication,  sue 
therapy  may  also  reduce  dissemination  of  the  virus  and  thus  indirectly  fulfill  some  of  the  immediai 
functions  of  a  vaccine.  The  current  drug  of  choice,  AZT  can  have  undesirable  side  effects  when  use 
at  maximum  therapeutic  dosages  over  prolonged  periods.  In  addition  HIV-variants  with  increase 
resistance  to  AZT  have  recently  begun  to  appear.  Combination  therapy  with  drugs  having  a  differei 
mechanism  of  action  can  reduce  the  likelyhood  that  resistant  variants  will  appear.  The  drugs  beir 
developed  in  this  project  are  designed  with  the  above  potential  for  use  in  long-term  combinatic 
therapy  low  of  toxicity  as  a  primary  goal. 

Replication  of  retroviruses  is  critically  dependent  upon  a  single  enzyme  called  rever 
transcriptase  (RT).  This  is  an  RNA-dependent  DNA  polymerase  first  found  in  the  purified  virioi 
of  Rous  sarcoma  virus  by  Temin  .  and  murine  leukemia  virus  by  Baltimore  The  enzyn 
transcribes  the  viral  RNA  into  DNA  in  the  first  step  of  viral  replication.  Since  host  cells  do  w 
contain  reverse  transcriptase,  several  molecules  of  the  enzyme  are  packaged  in  each  virion  and  enti 
the  cell  together  with  the  viral  RNA.  It  is  at  this  stage  that  viral  replication  is  most  sensitive  i 
inhibitors  of  the  reverse  transcriptase,  before  amplification  of  the  viral  genome  and  pol  gene  directe 
synthesis  of  endogenous  RT  has  taken  place. 

The  principle  that  inhibitors  of  reverse  transcriptase  will  inhibit  replication  of  retrovirust 
is  well  established.  For  example,  3*-azido-3’  deoxythymidine,  the  triphosphate  of  which  inhibits  th 
RT  activity  of  HIV,  is  a  potent  inhibitor  of  virus  replication  in  cultured  H-9  cells  in  the  rage  of  1 
10  micromolar  and  is  being  used  successfully  in  patients  with  AIDS.  Prolonged  administrate, 
may  cause  serious  side  effects.  Another  agent  which  has  shown  promise  is  phosphonoformate  (PFA 
Foscarnet)  which  inhibits  the  RT  activity  of  with  an  I*  of  only  0.1  micromolar.  However,  muc) 
higher  concentrations  of  up  to  340  micromoiar  are  required  for  complete  inhibition  of  HD 
replication  in  H-9  cells  Other  drugs  including  the  dideoxycytidines  which  are  also  based  upoi 
inhibition  of  RT  by  chain  termination  of  the  viral  template  are  in  clinical  trial.  Since  none  of  thest 
drugs  permanently  inactivate  the  reverse  transcriptase  and  since  they  do  not  accumulate 
intracellularly  in  significant  amounts,  virus  replication  will  resume  when  blood  levels  of  the  drug: 
decrease. 

Since  there  is  no  complete  animal  model  for  HIV  which  reproduces  the  immunodeficiency, 
as  an  adjunct  to  the  tissue  culture  studies  thisproject  will  also  utilize  the  Rauscher  murine  leukemia 
virus  which  has  a  reverse  transcriptase  with  close  homology  to  that  of  HIV,  for  in  vivo  testing  of  new 
antiviral  drugs.  This  will  be  supplemented  by  testing  drug  toxicity  in  human  T  lymphocytes  growing 
in  tissue  culture. 

Suicide  Inhibitors  of  Reverse  Transcriptase 

Suicide  inhibitors,  also  known  as  Kcat  inhibitors,  are  active  site  directed  substrate  analogs 
which  contain  a  latent,  reactive  group-  Following  cleavage  of  the  analog  by  the  target  enzyme  the 
reactive  group  is  released  at  the  active  site  and  inactivates  the  enzyme  Inhibitors  of  this  type 

have  several  potential  therapeutic  advantages  int  that  they  can  be  designed  to  be  highly  specific  for 


fhff  target  enzyme.  Since  most  normal  cells  do  not  contain  active  or  functional  reverse  transcriptases 
this  reduces  the  possibility  of  side  effects.  Furthermore,  by  their  nature,  inhibitors  of  this  type 
remain  metabolically  inert  unless  specifically  cleaved  by  the  target  enzyme.  Finally,  the  inhibition 
is  permanent  and  irreversible,  so  that  viral  replication  will  not  resu.me  when  the  blood  levels  of  the 
drug  decrease.  This  feature  could  be  particularly  useful  in  long-term  therapy  of  chronic  human 
retrovirus  infection. 

Inhibition  of  retroviral  replication  bv  3*-Nucieoside  Soiroxirane  Derivatives: 

An  apparent  suicide  inhibitor  of  E.Coli  DNA  polymerase  was  described  by  Abboud  et  al. 

It  was  shown  that  adenosine  2’3’-riboepoxide  5’-triphosphate  irreversib'y  inactivated  the  enzyme  by 
a  covalent  interaction.  Because  of  the  intrinsic  reactivity  of  the  epoxides  however  they  are  not  suited 
for  use  under  physiological  conditions.  We  will  therefore  synthesize  a  series  of  nucleoside  3’- 
spiroxirane  analogs.  These  are  designed  to  inhibit  the  enzyme  by  an  analogous  suicide  mechanism 
and  are  based  upon  the  observation  that  the  uridine  3’-ribospiroxirane  derivative  is  an  inhibitor  of 
retroviral  replication  in  cultured  cells  and  selectively  suppresses  reverse  transcriptase  production  by 
the  VCF  21  (Moss)  vaccinia  HIV-RT  recombinant.  Furthermore  at  therapeutic  levels  it  has  no 
significant  effects  on  ’H-thymidine  incorporation  in  cultured  T-lymphocytes. 

In  the  first  step  of  replication  of  viral  DNA  by  reverse  trans'criptase,  activation  of  the  primer 
3’-OH  by  the  enzyme  results  in  incorporation  of  the  suicide  nucleotide  by  a  normal  3’,5’- 
phosphodiester  linkage.  At  this  point  the  inhibition  resembles  a  simple  chain  termination  similar  to 
that  produced  by  other  3’-blocked  nucleoside  analogs  such  as  3’-azidothymidine  (AZT)  and 
dideoxycytidine.  However  when  the  next  step  in  the  elongation  reaction  is  attempted,  the  enzyme 
by  activating  the  3’-oxygen  of  the  spiroxirane  functionality  becomes  alkylated  by  the  substrate  and 
effectively  commits  suicide.  A  primary  objective  of  these  studies  will  be  to  characterize  the  kinetics 
of  inhibition  of  the  purified  HIV- reverse  transcriptase  by  the  nucleoside  spiroxirane  triphosphates 
to  determine  if  this  second  suicide  step  occurs  and  contributes  to  the  observed  antiviral  activity  of 
these  compounds.  Initial  indications  that  the  analogs  can  accomplish  irreversible  inactivation  of 
intracellular  RT  support  this  possibility,  and'further  efforts  will  be  made  to  incorporate  features  into 
the  molecule  which  favor  the  suicide  pathway. 

Because  of  the  greater  stability  of  the  oxirane  ring  under  physiological  conditions  these  analogs  offer 
several  advantages  over  the  simple  epoxide  types:  A  schematic  representation  of  the  consequences 
of  an  interaction  with  a  suicide  inhibitor  versus  a  chain  terminator  is  given  below. 


SUICIDE  INHIBITOR 


B.  WORK  ACCOMPUSHED 


Epoxide  Suicide  Inhibitors: 

Epoxide-containing  irreversible  (suicide)  inhibitors  have  been  reported  for  a  number 
enzymes,  the  structures  of  two  such  compounds  are  shown  below.  One  of  the  first,  [N-(L-3-tra/i 
carboxyxiran-2-carbonyl)-L-leucyl]-amido  (4-guanido)  butane  was  isolated  from  Aspergill 
japonicus  and  was  found  to  irreversibly  inhibit  cysteine  proteases  by  alkylation  of  the  sulfydr 
group  at  the  active  site. 


0 


[N-(L-3-/rans-carpoxioxiran-2-carbonyl)  9-(2,3-Anhydro-^-D-ribofuranosyl)adenine 

-L-leucyl]-amido(4-guanidojbutane 


A  2',3’-riboepoxynucleoside,  9-(2,3-anhydro-^-D-ribofuranosyl)adenine,  was  shown,  as  the  5' 
triphosphate,  to  irreversibly  inhibit  avian  myeloblastosis  virus  DNA  polymerase  (a  revert 
transcriptase)  Its  mechanism  of  inactivation,  shown  below,  is  believed  to  involve  alkylation  c 
the  enzyme  in  the  active  site  upon  activation  of  the  epoxide  ring  after  incorporation  of  the  nucleosid 
to  the  end  of  the  growing  DNA  strand 


A  proposed  mechanism  for  RT  inactivation  by  2’,3’-riboepoxyadenosine. 


A  similar  compound,  1  -(2,3-anhydro-^-D-lyxofuranosyl)cytidine,  was  recently  synthesized 
by  Broder  et.  al.  and  was  found  to  inhibit  HIV  in  vitro  Although  the  mechanism  of  inactivation 
was  not  elucidated,  irreversible  inactivation  was  considered  a  possibility.  We  have  also  synthesized 
the  corresponding  1  -(2,3-anhydro-^-D-lyxofuranosyl)  uridine  and  found  it  to  have  antiviral  activity. 
However  these  epoxide  derivatives  unlike  the  spiroxiranes  (see  below)  are  also  cytotoxic  at  higher 
concentrations  probably  owing  to  the  greater  reactivity  of  the  epoxide  ring 


Preliminary  Synthetic  and  Antiviral  Screening  Studies: 


The  reverse  transcriptase  of  HIV  is  a  highly  error  prone  enzyme,  a  factor  which  probably 
contributes  to  the  high  mutation  rate  of  the  HIV  genome.  We  have  shown  that  reverse  transcriptase 
readily  incorporates  dUTP  ir  place  of  dTTP  when  transcribing  from  a  poly  rAdT  template,  and  this 
incorporation,  like  that  of  dTTP,  is  particularly  sensitive  to  inhibition  by  PFA  (figure). 


I 


Reverse  Transcriptase  catalyzed  Incorporation  of  d-UTP:  Differential  Inhibition  of 
First-strand  Synthesis  bv  Foscarnet. 

Since  uridine  is  an  unnatural  base  for  the  cellular  DNA  polymerases,  initial  studies  were 
carried  out  using  uridine  nucleosides  to  enhance  the  antiviral  selectivity. 

Synthesis  of  Uridine  2’  and  3*-RibospirQxiranes: 

3’-uridine  spiroxirane  was  synthesized  from  uridine  by  the  sequence  of  reactions  shown 
below.  The  procedure  begins  with  the  selective  tritylation  of  uridine  by  the  procedure  of  Cook  and 
Moffat  (38).  Chromatographic  separation  of  the  isomeis  yielded  the  2’5’and  3’5’-di-0-trityluridines 
in  good  yield.  The  2’,5’isomer  was  oxidized  with  chromium  trioxide  in  pyridine/acetic  anhydride 
to  3’,5'-di-0-trityl  3’-ketouridine.  Treatment  of  this  compound  with  two  equivalents  of 
dimethyloxosulfonium  methylide  yielded  the  2’,5’-di-0-trityl  spiroxirane  derivative  which  upon  mild 
acid  catalyzed  hydrolysis  yielded  the  deprotec';ed  3*- uridine  spiroxirane. 

The  corresponding  2'-spiroxirane  deriva  .-e  was  also  prepared  from  the  2’,3’-di-0-trityl 
isomer  by  analagous  procedures  and  characterized  by  IR  and  NMR  spectroscopy. 
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This  will  be  carried  out  by  the  general  procedures  used  for  synthesis  of  the  uridine  3’- 
ibosprcxirane  described  in  section  C  above.  The  further  extension  of  this  to  the  svn'-hesis  of  the  2’- 
piroxiranes  from  the  3’5’-di-0-trityl  isomers  and  the  3’-dideoxy  spiroxiranes  from  the  5'-mono- 
3-trityl  derivative  is  summarized  in  the  scheme  below. 
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DPhOCCl 
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This  route  to  the  deoxynucleoside  spiroxiranes  is  preferred  since  direct  conversion  of  the 
orresponding  deoxynucleosides  by  procedures  analagous  to  steps  1-3  in  the  above  scheme  may  lead 
)  base  elimination  following  conversion  to  the  j’-keto  derivative  ,.  Since  trityl  ethers  of  primary 
Icohols  are  more  readily  hydrolyzed  than  those  of  secondary  alcohols  it  is  not  possible  to  obtain  the 
’-mono-trityl  uridine  spiroxirane  directly  from  the  3’, 5’  derivative,  which  must  first  be  completely 
cprotected  and  converted  by  the  procedure  of  Michelson  and  Todd  ^^ree  radical  deoxygenation 
f  C-2  by  the  procedure  of  Acton  gi  via  the  2’-0-phenylthiocarbonate  followed  by 

eprotection  of  the  5’-hydroxyl  group  yields  the  desired  2’-deoxy-3’-spiroxirane.  The  absolute 
onfigurations  of  the  3'  and  2’  uridine  spiroxiranes  obtained  by  this  synthesis  have  not  yet  been 
ssigned.  However  it  has  been  reported  by  Corey  and  Chaykousky  ,  that  dimethyloxo-sulfoiiium 
nethylide  affords  spiroepoxides  with  an  equatorial  methylene  in  reaction  with  4  t-butyl 
yclohexanone,  which  would  lead  to  spiroxiranes  having  the  ribo-configurations  illustrated. 
>piroxiranes  in  the  alternative  lyxo  configuration  however  may  also  be  obtained  by  this  general 
procedure  by  reaction  of  the  3’-ketoderivatives  with  dimethyl  sulfonium  methylidc,  as  illustiated 
n  the  scheme  below.  In  contrast  to  dimethyloxosulfcnium  methylide,  this  reagent  yields 
piroexpoxides  with  an  axially  oriented  methylene 


Antiviral  Activity  of  Uridine  Soiroxiranes  and  Cytotoxicity  Screening  in  Human  T- 
Lymphoc^’^;;: 

A  senes  of  approximately  30  nucleoside  analogs,  suggested  by  the  considerations  outlined  in 
section  B,  were  synthesized.  These  were  screened  for  ability  to  inhibit  replication  of  equine 
infectious  anemia  drus  growing  in  equine  derma,  fibroblasts.  This  is  a  lentivirus  having  a  close 
homology  with  HIV  and  is  non  pathogenic  to  humans.  It  is  used  as  a  preliminary  screen  for 
antiviral  drugs  before  testing  against  HIV  grown  in  A  3.01  human  T-lymphocytes  as  described  in 
section  D.  Cstotcuc.tv  was  evaluated  at  concentrations  from  25-500mM  in  IL-2  supplemented 
CTLL  T-Lymphocyte  cultures  pulsed  with  ^H  thymidine  at  24  and  48  hours. 


Antiviral  Activity  of  Some  Epoxv-  and  Q.xirane  Nucleosides: 

Viral  replication  was  monitored  by  RT  assay  on  the  pelletized  virions  from  the  culture 
■nedium.  As  illustrated  in  the  figure  above,  7  of  these  compounds  inhibited  viral  replication  by 
greater  than  50%  when  present  in  the  culture  medium  at  a  concentration  of  100/iM.  The  two  most 
effective  analogs  were  the  uridine  2’,  3’-lyxo  epoxide  (compound  2)  and  the  uridine  3’- 
ribospiroxirane  (compound  7).  Both  compounds  were  also  tested  for  cytotoxicity  by  measuring  their 
effects  on  ^H-thymidine  incorporation  in  the  IL-2  dependent  CTLL  T-Iymphccyte  cell  line  in  tissue 
culture. 

The  3’-uridine  spiroxirane  derivative  was  added  to  control  and  EIAV  infected  cultures  over 
a  range  ;f  concentrations  from  5  to  lOO^M  and  reverse  transcriptase  activity  was  assayed  on  the 
pelletizea  virions  after  8  days.  Virus  replication  was  almost  completely  inhibited  by  lOOfiM 
concentrations  of  the  3’  uridine  spiroxirane  the  I*  being  about  25/iM.  The  corresponding  2’- 
spiroxirane  used  as  a  control  had  no  effect  at  similar  concentrations.  The  3’-spiroxirane  was  non¬ 
toxic  to  T-lymphocytes ;the  Ijo  for  inhibiting  ^H-thymidine  incorporation  being  greater  than  SOO^M. 
Since  the  epoxide  derivative  was  somewhat  inhibitory  to  T-ceil  proliferation  at  concentrations  above 
lOOfiM,  whereas  the  spiroxirane  analog  was  not,  the  nucleoside  spiroxirane  family  has  been  selected 
for  further  in  depth  characterization  in  this  project. 


3’.NUCLE0SIDE  SPIROXIRANE  UM) 


Antiviral  Activity  of  Uridine  3' -rtbospiroxlrane. 

Cultures  of  equine  dermal  cells  were  Infected  with  a  standard  inoculum  of 
the  EIAV  retrovirus  in  the  presence  of  Increasing  concentrations  of  uridine  3' 
spiroxirane.  Virus  replication  was  measured  by  following  release  of  reverse 
transcriptase  into  the  culture  medium.  In  separate  experiments  growth  inhibition 
of  cultured  T  lymphocytes  was  evaluated  by  measuring  incorporation  of  trltiated 
thymidine  (TdR3  into  cellular  DNA.  Note  the  greater  sensitivity  of  the  viral 
versus  the  cellular  polymerases  presumably  due  to  the  ability  of  the  cellular 
polymerases  to  "proofread"  and  excise  the  unusual  nucleoside. 


Antiviral  Properties  of  the  Sterol  Phosphonoformates 


Despite  the  sensitivity  of  the  HIV-RT  to  inhibition  by  PFA,  replication  of  the  virus  in  tissue  culn 
is  relatively  insensitive,  the  Ijo  being  of  the  order  of  50  /iM. 

We  have  shown  in  previous  studies,  by  use  of  sterol  ester  analogs  such  as  the  sterically  hindered  a 
hydrolysis  resistant  cholesterol  aa-methyl  ethyl  caproate  (CMEC),  that  intact  cholesterol  esters  enter  ct 
via  a  specific  endocytotic  transport  process  To  enhance  deliverability  of  the  active  PFA  moiety  to  ' 
endosomal  sites  of  viral  replication,  cholesteryl  phosphonoformate  ester  analogs  of  PFA  have  bt 
synthesized  and  characterized. 

Cholesteryloxycarbonylphosphonoformates: 

A  series  of  mono-  and  di-alkyl  cholesteryloxycarbonylphosphonoformates  have  been  successfu 
prepared  via  an  Arbozov  reaction  between  trialkylphosphites  and  cholesterylchloroformate. 
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Triesters  gave  acceptable  spectroscopic  characteristics  and  were  selectively  hydrolyzed  to  the  mon 
and  di-sodium  salts 
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Properties  of  Some  Sterol  Phosphonoformates 
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°  Solvent  systems:  A,  50%  ethyl  acetate/hexanes,  B,  20%  ethyl 
acetate/hexanes,  C,  52/14/1/1  CHClj/CHjOH/con  NH,OH/HjO. 


A  number  of  compounds  of  this  type  having  both  aromatic  and  aliphatic  substituents  have  been  test 
for  antiviral  activity  in  vitro,  as  detailed  below.  Incorporation  of  the  sterol  moiety  in  an  appropriate  triesi 
environment  can  result  in  compounds  having  20-30  times  the  antiviral  potency  of  the  parent  compound  PF 
Table  lists  the  effect  of  increasing  the  number  and  size  of  the  R  groups  on  the  melting  point  a 
chromatographic  mobilities  of  some  of  these  derivatives. 

Pending  development  of  the  low  biohazard  CPE  assay  for  HIV  infectivity  described  below,  t 
antiviral  potency  of  the  drugs  was  evaluated  against  Equine  Infectious  Anemia  Virus  (EIAV)  growing  in  fe 
equine  fibroblasts.  This  is  a  lentivirus  with  a  reverse  transcriptase  having  the  highest  degree  of  homolo 
with  HIV-1  RT.  The  assay  consists  in  measurements  of  RT  activity  on  pelletized  supernatants  of  infect 
cultures  8  days  following  infection.  These  sterol  esters  of  phosphonoformate  show  an  interesting  pattern 
antiviral  activity  in  this  system 


ANTI- VIRAL  ACTIVITY  OF  SOME 
STEROL  PHOSPHONOFORMATES 


TIME  (MIN  ) 


The  approximate  I,o  for  inhibition  of  EIAV  replication  by  PFA  is  between  40  and  50  /iM.  The 
liethyl-phenyl-phosphonoformate  ester  (DEPP)  is  only  about  20%  as  active  as  PFA  and  the  doubly  charged 
lisodium  cholesterol  phosphonoformate  (CP)  is  essentially  inactive.  Substitution  of  the  phenyl  group  with 
I  cholesterol  group,  however,  results  in  a  major  enhancement  of  activity.  For  example,  the  closely  related 
>MCP  (lower  curve,  in  which  cholesterol  is  esterified  to  the  formate  moiety,  has  10-20  times  more 

nti-viral  activity  than  the  parent  compound  PFA.  Some  of  the  more  active  analogs  display  activities  close 
0  the  theoretical  maximum  predicted  by  the  enzyme  kinetic  studies. 


The  sterol  phosphonoformates  display  another  useful  property  since  the  antiviral  effects  persist  fc 
a  considerable  time  (up  to  8  days)  after  removal  of  the  drug  from  the  culture  medium.  It  seems  likely  th: 
this  prolonged  antiviral  protection  may  be  due  to  intracellular  accumulation  of  the  analog  followed  by  slo 
hydrolysis  and  sustained  release  of  the  active  PFA  moiety.  One  of  the  objectives  in  this  Project  is  to  exploi 
this  observation  in  more  depth  by  measuring  rates  of  intracellular  accumulation  and  hydrolysis  of  step 
phosphonoformates  using  ‘‘C-labelled  compounds  synthesized  by  analagous  procedures.  In  this  way  liganc 
which  enhance  uptake  can  be  distinguished  from  those  which  enhance  (or  reduce)  hydrolysis.  Th 
information  will  be  used  to  enhance  pharmacokinetic  properties  which  may  prove  clinically  useful. 

SYNTHESIS  AND  ANTIVIRAL  ACTIVITY  OF  AZT-STERQL  DICARBOXYLATES: 

^H-labelled  AZT  was  prepared  by  NaB’H^  reduction  of  the  5’aldehyde  derivative  and  coupled 
cholesterol  by  a  C,o  (Sebacate)  linker  as  described  in  section  D,  to  yield  cholesteryl  sebacyl  ^H-AZT  (CSE 
AZT).  Unlabelled  cholesteryl  succinyl  AZT  (CS-AZT)  and  cholesteryl  carbonate  AZT  (CCaZT)  having  tl 
structures  illustrated  below,  were  also  synthesized 


STRUCTURES  OF  SOME  SYMTMETIC 
AZT  STEROL  DIESTERS 


n 


0 


Cholesterol  Cerbonete  AZT  (CC-AZT) 

Cholesterol  Succinete  AZT  (CSc'AZT) 

Cholesterol  SebecyUte  AZT  (CSb-AZT) 


The  uptake  and  accumulation  of  the  ’H-Iabelled  AZT  sterol  sebacylate  was  compared  with  that  c 
^H-AZT  in  the  human  T-lymphocyte  cell  line  over  a  48  hr  period  at  two  concentrations  (1  nM  and  5 
in  the  medium.  Cells  were  harvested  at  intervals  and  washed  using  a  Mash  harvester  before  countini 
Maximum  accumulation  and  rentention  (following  the  wash  procedure)  occured  within  1  hour  and 
approximately  15  and  80  fold  greater  for  the  sterol  derivatives  than  for  free  AZT  at  the  two  concentratior 
(l/iM  and  5/iM)  respectively 


I 


ENHANCED  ACCUMULATION  OF  RAOIOLABELLED 
CSB  -  AZT  IN  T  LYMPHOCYTES 


The  unlabelled  AZT-sterol  dicarboxylatcs  showed  good  antiviral  activity  at  similar  concentratio 
as  measured  by  suppression  of  viral  RT  levels  in  culture  supernatants  Figure  suggesting  that  the  prodru 
were  being  hydrolyzed  intracellularly  to  the  free  form.  Use  of  the  radiolabelled  analogs  to  explore  facto 
regulating  this  intracellular  accumulation  and  release  will  be  a  major  objective  of  the  further  studies  propost 
tn  this  project. 


ANTIVIRAL  ACTIVITY  OF 
SOME  STEROL  AZT  DIESTERS 


DRUG  SCREEN  6/20  8  DAY 


SLOW  CIXASANCE  Or  'H.AZT-CSI  nOM 
■tOOO  AND  TUSUES 


TlMut  DUtrtbutloa  of  *H-AZT-CSB  28  Hours  ind  60  Hours  Followtnt  Injection  of  a  Slnilc  2QiagZk£ 
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33 
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2311 

25.1 
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90 

heart 
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4 
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33 

brain 

3914 
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42.5 

37 
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2043 

16.7 

15 

4516 
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SYNTHESIS  OF  NUCLEOSIDE  TRIPHOSPHATE  ANALOGS  FOR  ANTIVIRAL  TESTINr,: 


The  classical  procedures  for  synthesis  of  nucleotide  triphosphates  require  relatively  large  quantities  of 
the  nucleoside  precursor  and  frequently  ^ve  poor  yields. 

Ludwig  and  Eckstein  (J.  Org.  Chem.  1989, 54,631-635)  have  reported  an  approach  involving  condensation 
of  an  activated  nucleoside  derivative  with  inorganic  pyrophosphate.  In  this  synthesis  2-chloro-4H-l,3,20- 
benzodioxaphosphorin-4-one  phosphitylates  the  5’-hydroxy  group  of  a  nucleoside  to  form  an  intermediate  2, 
which  on  subsequent  reaction  with  pyrophosphate  produces  a  nucleosidylcyclotriphosphite  3.  This  intermediate 
is  oxidized  with  iodine/water  to  furnish  nucleoside  5’-triphosphate.  The  procedure  is  suitable  for  use  with  low 
milligram  quantities. 

The  series  of  reactions  illustrated  in  Scheme  I  was  successfully  applied  to  microscale  preparations  of  the 
5’-triphosphates  of  both  AZT  and  3’  uridine  spiroxirane  la  which  was  previously  synthesized  and  shown  to  have 
antiviral  activity. 

The  formation  of  intermediate  3  was  detected  by  NMR  spectroscopy.  The  observed  chemical  shifts 
arc  comparable  to  those  reported  in  the  literature.  The  spectrum  is  of  the  ABX  type  where  the  AB  part 
corresponds  to  the  two  phosphate  groups  with  close  but  not  identical  shifts  and  the  X  part  corresponds  to  the 
trivalent  phosphorous  atom.  Oxidation  of  the  intermediate  3  yields  the  normal  triphosphate.  In  the  ^'P  NMR 
spectrum,  the  triplet  of  the  trivalent  phosphorous  atom  of  the  intermediate  compound  3  disappears  indicating 
complete  oxidation. 

We  suspected  some  nucleotide  by-products  due  to  the  contamination  by  a  small  amount  of  triphosphate. 
Also  hydrolysis  pf  intermediate  2  could  result  in  phosphorous  containing  contamination  detected  by  ^‘P  NMR. 
These  by-products  must  copurify  with  the  unreacted  nucleoside  on  DEAE-cellulose  chromatography. 

The  antiviral  activity  of  the  synthesized  AZTTP  was  tested  and  proved  comparable  to,  and  in  some  cases 
even  more  effective  than,  a  sample  provided  by  the  Burroughs  Wellcome  Co.,  thus  validating  the  procedure.  The 
nucleoside  spuoxirane  triphosphate  may  exist  in  two  different  isomeric  forms  which  may  or  may  not  have 
identical  antiviral  activity.  We  have  isolated  one  isomer  that  has  proved  antiviral  activity.  Isolation  and 
characterization  of  the  other  isomer  requires  further  investigation.  The  validated  procedure  was  then  applied 
to  synthesize  the  5*  triphosphate  of  3’  uridine  spiroxirane. 


Scheme  1 


The  phosphitylating  agent  2-chloro-4H-l,3,2-benzodioxaphosphorin-4-one  was  purchased  from  Aldrich. 
Dimethylformamide  (DMF)  was  dried  over  MgS04  and  distilled  under  reduced  pressure.  Anhydrous  dioxane 
was  distilled  from  LAH.  Anhydrous  pyridine  was  prepared  by  fractional  distillation  of  refluxing  pyridine  with 
potassium  hydroxide. 

^'P  NMR  spectra  were  recorded  on  a  Brucker  300  spectrometer  with  broad  band  decoupling.  TLC  was 
performed  on  either  silica  GHLF  (Analtech)  developed  with  isopropanol,  anunonia,  water  (3:1:1)  (system  1)  or 
on  DEAE-cellulose  (Analtech)  developed  with  0.02  N  hydrochloric  add  (system  2). 

Bisftri-n-butvlammoniuml  pyrophosphate.  Tetrasodium  diphosphate  decahydrate  (223  g,  5  mmol)  was  dissolves 
in  water  (50  ml),  the  solution  was  applied  to  a  column  of  Dowex  50WXB  in  the  form  and  the  column  was 
washed  with  water.  The  eluate  was  directly  dropped  into  a  cooled  (ice  water)  and  stirred  solution  of  tri-n- 
butylamine  (2.38  ml,  10  mmol)  in  ethanol  (20  ml).  The  column  was  washed  until  the  pH  of  the  eluate  increased 
to  S.O  (approximately  70  ml  of  water).  The  ethanol/water  solution  was  evaporated  to  dryness  and  reevaporated 
twice  with  ethanol  and  finally  with  anhydrous  DMF  and  diluted  to  10  ml  This  solution  was  stored  over  4-A 
molecular  sieves. 

Nucleoside  spiroxirane  la  (100  pmol)  was  dissolved  in  anhydrous  pyridinc/DMF,  1/4,  V/V  and 
evaporated  to  dryness  in  vacuo.  The  residue  was  dried  further  over  P2O5  under  reduced  pressure  for  2  hours 
at  room  temperature.  The  reaction  flask  was  filled  with  nitrogen,  during  all  the  following  manipulations  a  small 
positive  pressure  of  nitrogen  was  maintained  in  the  reaction  vessel.  Anhydrous  pyridine  (200  ftl)  and  DMF  (800 


pi)  were  injected  through  septum.  A  freshly  prepared  1  M  solution  of  2-chloro-4H-13.2-benzodioxaphosphorin- 
4-one  in  anhydrous  dioxane  (110  pi,  110  pi)  was  then  injected  into  the  well-stirred  solution  of  nucleoside.  After 
15  minutes  a  well-vortexed  mixture  of  a  0.5  M  solution  of  bis  (tri-n-butylammonium)  pyrophosphate  in  anhydrous 
DMF  (300  pi)  and  tri-n-butylamine  (100  pi)  was  quickly  injected  and  the  reaction  mbrture  was  stirred  for  10 
minutes.  A  solution  of  i%  iodine  in  pyridine /water  (98/2,  V/V)  (2  ml,  157  pmol)  was  then  added.  After  15 
minutes  excess  iodine  was  destroyed  by  adding  a  few  drops  of  a  5%  aqueous  solution  of  NaHSOj  and  the 
reaction  solution  was  evaporated  to  dryness.  The  residue  was  dissolved  in  water  and  applied  to  a  DEAE- 
cellulose  column  which  was  eluted  with  a  linear  gradient  of  800  ml  of  each  0.05  M  and  1  M  TEAB.  The 
fractions  were  characterized  by  NMR  spectroscopy.  The  presence  of  the  characteristic  triphosphate  group  was 
confirmed  by  NMR  as  indicated  in  the  figure  below. 


NMR  SPECTRUM  OF  3’  URTOINE  SPIROXIRANE  TRIPHOSPHATE  DERIVATIVE 


The  recombinant  HIV-reverse  transcriptase  was  expressed  in  the  vaccinia  virus  construct  VCF21  as 
described  m  previous  progress  reports.  The  enzyme  was  purified  from  culture  fluids  by  column  chromatography 
on  DEAE  cellulose  and  carboxy-methyl  cellulose  columns.  The  purified  enzyme  was  used  to  synthesize  DNA 
using  a  poly  rAdT  template  and  following  the  enzyme  activity  by  measuring  incorporation  of  labelled  dTTP. 
The  synthesized  DNA  was  collected  on  acid  washed  Alter,  and  counted  in  a  scintillation  counter.  It  was  found 
that  3’  uridine  spiroxirane  was  an  excellent  inhibitor  of  the  enzyme  in  this  system.  The  inhibition  was  time  and 
concentration  dependent  consistent  with  the  irreversible  inhibition  associated  with  a  suicide  inhibitor.  More 
detailed  kinetic  studies  on  reversibility  however  will  be  required  to  establish  this  and  to  distinguish  the  kinetics 
observed  from  those  of  a  chain  terminating  inhibitor. 


Fjgyrs:  Activity  of  HIV-reverse  transcriptase  and  inhibition  bv  synthetic  3*  uridine  spiroxirane  triphosphate 


Key  O  control  □  0.05  A  .25  /rM  A  .25  /iM  ■  2.5  /iM  •  Reagent  blank 


The  triphosphate  of  3'  uridine  spiroxirane  was  more  potent  as  an  inhibitor  of  the  HTV  reverse  transcriptase  than 
the  triphosphate  of  AZT  synthesized  and  tested  in  this  system  under  the  same  conditions. 


Figure:  Inhibition  of  HTV-reverse  transcriptase  bv  synthetic  AZT-triphosohate 
Key  O  control  •  .05  /iM  □  25  /iM  A  25  fiM  A  2.5  (iM  ■  Reagent  blank 


Preliminary  experiments  have  been  conducted  to  characterize  further  the  nature  of  the  inhibition  by  3’  uridine 
spiroxirane  triphosphate.  The  inhibition  is  further  confirmed  as  irreversible  suicide  type  by  the  fact  that  addition 
of  excess  template  does  not  reverse  it,  thus  distinguishing  it  from  that  of  a  chain  terminating  inhibitor  where  new 
template  would  be  expected  to  overcome  the  inhibition. 


Expression  of  HIV-Reverse  Transcriptase  In  Different  Cell  Lines. 

In  order  to  determine  if  the  recombinant  HIV-reverse  transcriptase  was  expressed  in  different 
forms  depending  upon  the  cell  type,  the  vaccinia  VCF-21  construct  was  grown  in  a  number  of 
different  cell  lines  of  both  human,  monkey  and  rodent  origin.  The  expressed  reverse  transcriptase 
was  tested  for  inhibition  by  Foscarnet  at  two  different  levels  (1  and  10  nanomolar)  and  compared  to 
the  E.  Coli  recombinant  HIV-RT  (Kindly  donated  by  Dr.  Steven  Hughes  Fort  Detrick  M.D.)  and 
the  wild  type  HIV-RT.  Both  the  wild  type  and  E.  Coli  HlV-R'Fs  were  resistant  to  PFA  showing 
essentially  no  inhibition  at  the  lOnM  level.  Previous  studies  have  shown  that  both  enzymes  have  I„’s 
for  PFA  in  the  200-400  nM  range.  The  recombinant  HIV-RT  expressed  in  eukaryotic  cells  however 
showed  a  range  of  phenotypes  as  indicated  in  figures  3  and  4  below.  Both  U-937  and  Vero  cells 
expressed  enzyme  sensitive  to  1  nanomolar  PFA,  whereas  human  embryo  lung  and  A-498  cells 
expressed  RT-enzyme  having  wild-type  sensitivity.  Hela,  HuTK-  and  CV-1  cells  as  observed 
previously  expressed  enzyme  having  intermediate  PFA  sensitivity 


PFA-SEMSmVTTY  Of  RECOMBINANT  VCf  -2l  HIV  REVERSE 
TRANSCRIPTASE  EXPRESSED  IN  OlfFERENT  CEU  UNES: 


Sensitivity  of  Recombinant  HIV-Reverse  Transcriptases  to  10  Nanomolar  PFA. 

The  VCF-21  vaccinia  construct  was  grown  in  the  indicated  cell  lines  and  the  activity 
of  the  expressed  reverse  transcriptase  was  measured  in  the  presence  (dark  blocks)  or 
absence  (open  blocks)  of  10  nanomolar  PFA. 
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The  VCF-2!  vacciia  construct  was  grown  jn  the  indicated  cell  I’nes  and  the  activity 
of  the  expressea  r“verse  transcriptase  was  measured  in  the  absence  (open  blocks)  or 
presence  of  1  nanomolar  PFA  The  height  of  the  open  blocks  is  a  measure  of  the 
yield  of  recombinant  enzyme  activity  in  the  different  cell  lines  Note  the  extreme 
sensitivity  of  the  HIV-RT  to  PFA  when  expressed  in  the  U-937  macrophage  and  vero 
monkey  kidney  cell  lines. 
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The  VCF-2 1  vaccinia  construct  was  grown  in  the  indicated  cell  lines  and  the  activitv 
of  the  expressed  reverse  transcriptase  was  measured  in  the  presence  (dark  blocks)  or 
absence  (open  blocks)  of  10  nanomolar  PFA.  Note  that  the  enzyme  produced  m  HEL 
1  MR  and  A498  cultures  resembles  the  E.  Coli  recombinant  and  wild  type  HIV-RT 
in  being  relatively  resistant  to  PFA  The  enzyme  expressed  in  HeLa,  HVTK  and  CVI 
cells  is  of  intermediate  sensitivit>  and  that  expressed  in  U-937  and  vero  cells  is 
maximally  inhibited  by  PFA  Sensitivii>  of  the  vero  enzyme  remained  following 
purification.  Cross  sensitizing  experiments  on  mixtures  of  PFA  sensitive  and  resistant 
preparations  and  measurements  of  RS  Ase  H  activity  of  all  constructs  are  in  progress 


H  TTP  Incorporalion 


RECOMBINANT  HIV  RT  (E.  COLI)  +  FOSCARNET 


SENSITIVITY  TO  FOSCARNET  INHIBITION  OF  HIV 
REVERSE  TRANSCRIPTASE  (PURIFIED)  IN  THE 
PRESENCE  OF  CELL  LYSATES 


HTTP  t 
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SENSITIVITY  TO  FOSCARNET  INHIBITION  OF  HIV 
REVERSE  TRANSCRIPTASE  (PURIFIED)  IN  THE 
PRESENCE  OF  CELL  LYSATES 
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TITLE:  SUICIDE  INHIBITOR  OF  REVERSE  TRANSCRIPTASE  IN  THERAPY 

OF  AIDS  AND  OTHER  RETROVIRUSES. 

PRINCIPAL  INVESTIGATOR:  Dr.  J.M.  Bailey,  Ph.D.,  D.Sc. 

Professor  of  Biochemistry 


PRODUCTIVITY  REPORT 


Publications: 

1.  Enhanced  sensitivity  to  Foscarnet  of  first-strand  viral  replication  by  recombinant  HIV-reverse 
transcriptase.  M.M.  Lightfoote  and  J.M.  Bailey.  FASEB  J.  4:1318  (1990). 

2.  Differential  sensitivity  of  wild-type  and  recombinant  HIV-Reverse  transcriptase  to  inhibition  by 
Foscarnet.  M.M.  Lightfoote  and  J.M.  Bailey.  Proc  Vth  Int.  AIDS  Conf.  Montreal.  5:515 
(1989). 

3.  M.M.  Lightfoote  and  J.M.  Bailey.  Somatic  Cell  Modulation  of  HIV-Reverse  Transaiptase 
Expression.  Antiviral  Chem.  and  Chemotherapy.  (1989)  in  preparation. 

4  Nucleotide  and  template  selectivity  for  inhibition  of  reverse  transcriptase  by  PFA:  Implications 
for  retroviral  therapy.  J.M.  Bailey  and  M.M.  Lightfoote.  Proc.  IVth  Int.  AIDS  Conf.  Montreal. 
4:3223  (1988). 

5.  Differential  sensitivity  of  wild-type  and  recombinant  HIV-reverse  transcriptase  to  inhibition  by 
foscarnet.  M.M.  Lightfoote  and  J.M.  Bailey.  Proc.  IVth  Int.  AIDS  Conf.  Montreal.  (1989). 

6.  Antiviral  activities  of  some  sterol  phosphonoformate  diester.  J.M.  Bailey,  K.  Nelson,  M. 
Lightfoote.  J.  Clinic.  Exp.  Ther.  in  preparation. 

7.  Nucleoside  spirox-ranes:  A  new  class  of  retroviral  inhibitor.  J.M.  Bailey,  K.  Nelson,  M. 
Lightfoote.  J.  Virol,  in  preparation. 

8.  Synthesis  zmd  antiviral  activities  of  some  sterol  dicarboxylate  esters  of  3’  Azido  thymidine 
(AZT).  J.M.  Bailey,  R.M.  Mook,  M.  Lightfoote.  J.  Clin.  Exp.  Ther.  in  preparation. 

9.  Synthesis  of  mono  and  di-substituted  cholesterol  phosphonoformates  by  the  Arbuzov  reaction. 
J.M.  Bailey  and  Keith  Nelson.  Tetrahedron  Letters,  in  preparation. 

10.  Drug  sensitizing  RNA  interactions  with  HIV  reverse  transcriptase.  J.M.  Bailey  and  M. 
Lightfoote.  Biochem.  Soc.  Trans.  (1991)  in  press. 


Appendix  II 

COMPOUNDS  SYNTHESIZED; 


Compounds  synthesized  and  prepared  for  shipment  to  USAMRIID  for  antiviral  testine. 

1.  2’,0^-Anhydrouridine 

2.  2’,0^-Anhydrocytidine  hydrochloride 

3.  3’,5’-Di-0-benzoyl-2’-0^-anhydrouridine 

4.  5’-0-t-Butyldimethylsilyl-3’-0-benzoyi-2*,0’-anhydrouridine 

5.  2’,3’-Anhydro-5’-0-trityluridine 

6.  3’-Deoxy-2’-thymidinene 

7.  N^- Benzyl-2’, 5’-di-0-trityluridine 

8.  5’-0-l-Butyldimethylsilylanhydrouridine 

9.  N‘-Benzoyleytidine 

10.  2’,3’-Di-0  -mesyl-5’-0-trityluridine 

11.  5’-0  -i-Butyldiraethylsilyl-2’,3*-isopropylideneuridine 

12.  2’,3’-Isopropylideneuridine 

13.  2’,3’-0-Sulfinyluridine 

14.  2’,3’-Benzylideneuridine 

1 5.  N^-Benzoyl-2’,3’-0-Sulfinylcytidine 

16.  2’,3’-0-Sulfinylcytidine 

1 7.  3’,5’-Di-0-trityl-2’deoxy-2’-oxouridine 

18.  3’,5’-Di-0-l-butyldimethyl3ilyl-2’-deoxy-2’-oxouridine 

19.  2’,5’-Di-0-l-butyldimethylsilyl-3’-deoxy-3’-oxouridine 

20.  Diethyl  (cholesteryloxycarbonyl)  phosphonate 

2 1 .  Disodium  (cholesteryloxycarbonyl)  phosphonate 

22.  Di-[l-(3-carboethoxypropyl))  cholesteryloxycarbonyl 

23.  Di-(2,3-isopropylideneglyceryl)  cholesteryloxycarbonyl  phosphonate 

24.  Di-[l-(3-methylbutyl)]  cholesteryloxycarbonyl  phosphonate 

Di-(1 -(lithium  3-carboxypropyl)j  cholesteryloxycarbonyl  phosphonate 

25.  Sodium  ethyl  (cholesteryloxycarbonyl)  phosphonate 
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26. 


Sodium  1 -(3-carboxypropyl)  l-(30  carboethoxypropyl)  [cholesteryloxycarbonyl] 
phosphonate 

27.  Adenosine  2’,3’-Riboepoxide 

28.  Thymidine  5’-(l,3,2-dioxaphosphorin'-2-oxide) 

29.  Thymidinene  5’-(l,3,2-dioxaphosphorin-2-oxide) 

30.  Thymidinene 

3 1 .  2-Ethoxy-5-chloro-6-methyi- 1 ,3,2-dioxaphosphorin-5-ene-2-oxide 

32.  2-Ethoxy-5-chloro- 1 ,2-oxaphosphol-4-ene-2-oxide 

33.  2,4-dichloro-5-methyl- 1 ,3,2-dioxapnosphole-2-oxide 

34.  2-methoxy-4, 5-dimethyl- 1 ,3,2-dioxaphole-2-oxide 

35.  Thymidine  3',5’-oxetane 
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Appendix  III 


TEST  DATA  ON  ANTI  HIV  DRUGS 


SUBMITTER 

01141.01 

CTR  NO 

KN-II-55 

DATE  RECD 

12-28-89 

AMT  RECEIVED  [mgi 

AVS  NO 

AVS-C06466 


COMPOUND  NAME 


ALT  NAME 


2 ' , 3' -DIDEOXYTHYMIDINENE 


SCREEN  INSTRUCTION 

PRIORITY=-PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


2' , 3' -DIDEOXYTHYMIDINENE 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  RTE  LDSO  WTC  LAB  PR  DRTE 


IN  VITRO  SCREEN  [ug/ml] 


IN  VIVO  SCREEN  [Dose  =  mg/kg] 

VIR  HST  VR  VR*  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 


PLATE  1HK 

DRUG  6466 


IN  VITRO  ANTIVIRAL  RESULTS 

MTT  ASSAY 


DRUG:  AVS  6466 
TA(:  35.67  SI:  9.78 


1 

2 

3 

4 

5 

6 

7 

3 

9  10 

11 

12 

raagant  Dacagrourtd 

plaatto  background 

A 

0.128 

0.131 

0.131 

0.130 

0. 130 

0.131 

0.037 

0.034 

0.035  0.035 

0.034 

0.034 

lOX 

oorvo 

drug  6460  aipanmantal 

tox 

oc/vc 

B 

1.400 

1.627 

0.356 

0.363 

0.376 

1.639 

1.651 

C 

1.362 

1.62S 

0.418 

0.386 

0.384 

1.622 

1.588 

0 

1.367 

1.657 

0.627 

0.570 

0.580 

1.712 

1.666 

E 

1.430 

0.369 

1.821 

1.729 

1.850 

1.785 

0.358 

P 

1.481 

0.364 

1.5*1 

1.414 

1.737 

1.753 

0.343 

Q 

0.160 

0.368 

0.127 

0.130 

0.142 

0.156 

0.338 

drug  6406  eoterimatrto  oacagrourtd 

a 

0.133 

0.129 

0.131 

0.135 

0.131 

0.132 

lox-oH  lo^letty  commU  oonnot 

vcNBVtfua  oontroi 

aou3 

«  highaat  drug  coco 

valuta  mown  art  opucal  danamaa 

VIRUS 

HIV3B 

PROJECT  f 

6520-2 

CELLS 

MT2 

S.tlaf.ctory;  Acclva:  Racaat 

SPONSOR 

USAKRIIO 

saiPKEHT  NUMBER 

63 

TEST  DATS 

04/04/90 

STRN 

2.5 

DATS  READ 

04/12/90 

RSXGEzrr 

0.130 

DRUG  6466 

25% 

50% 

95% 

VIRUS  CONTROL 

0.227 

XC  (uO/sL) 

48.80 

66.40 

97.90 

CELL  COIiTROL 

1.506 

IC  (uG/bLJ 

3 

.53 

4.99 

9.33 

dippehemtial 

1.279 

AirrZVIRAL  INDEX  (Al) 

13.84 

13.29 

10.49 

DRUG 

6466 

ANTIVIRAL 

test 

VALUES 

CYTOIOXICITY 

TEST  VALUES 

ROW  ON 

CONG. 

MBAM 

RED.  IN 

MBAM 

%  CELL 

COLORIMETRIC 

PLATS 

(uG/mL) 

0.0. 

VIRAL  CPB 

O.D. 

VIABILITY 

CONTROL 

low  a 

0.32 

0.006 

0% 

1.387 

92% 

0.002 

c 

1 

0.038 

3% 

1.361 

90% 

0.001 

0 

3.2 

0.231 

a 

18% 

1.404 

93%| 

0.005 

B 

10 

1.442 

100%] 

1.476 

98%l 

0.001 

F 

32 

1.222 

96%( 

1.488 

99% 

-.001 

high  G  « 

100 

-.227 

0% 

0.025 

2%l 

0.003 

*  hlQriMt  drug  eono*ntr«tton  (Midd  vafuM  «ho«n  final  «f|uata<f  numaani 


SUMMARY  GRAPH 


□  DRUG'S  AHTmHAL  EFTSCT  X  DRUG'S  CnOTOXIC  EFRtCT 

(t  RED.  in  VIRAL  CPE)  («  CELL  VIABILITY) 


miMTco  ovms 


SOUTHERN  RESEARCH  INSTITUTE 


PLATE  1KA 

CRUa  6466 


IN  VITRO  ANTIVIRAL  RESULTS 

MTT  ASSAY 


DRUG:  AVS  6466 
TAI:  >85.47  SI:  >161.06 


3  4 


rMio«nt  bacsgraun^ 
0.116  O.llS 


toxac#U  uubeitf  oe«OM  oonirat 

VIRUS  HIVCRF 

CELLS  CEM 

SHIFMSm  HUMBER  64 

3TRH  W.t 

RSAGEHT  0.114 

VIRUS  CONTROL  0.404 

CELL  CONTROL  1.004 

DIFTSRSMTXAL  0.600 


v&pvlnj.  oontret 


aatlst«ctor 
Low  MOI 


9  10 


pIMOo  (Mcft^round 


0.034 

0.034 

0.034 

0.034 

0.034 

ton 

1  dmg  6466  I 

oc/ve  1 

1.190 

1.183 

1.176 

1.067 

1.137 

l.lul 

1.193 

1.236 

1.061 

1.207 

1.204 

1.234  I 

1^9 

1.197 

1.195 

1.334 

1.246 

0.512 

1.629  1 

1.371 

1.380 

1.360 

0.576 

0.302  1 

0.174 

0.174 

0.164 

0.566 

0.144 

0.137 

drug  0446  colonm.ino  tidcaground 
0.135  0.126  0.121 

» hIghMi  drug  oona 


0.126  0.121  0.132 


viOuM  wtown  V.  optical  danaitiM 


Aetlvti;  R«f  St 


_ _ DROP  6*66  25» 

ICC  51.50 

IC  Cti8/«L»  <  0.32 

MWrVIRRL  lEPEX  (AI)  >  161.06 


PROJECT  t 
SPONSOR 
TEST  DAZE 
DATE  REAP 
50% 
71.10 
<  0.32 

X  222.13 


6S20-2 

USAMRIIO 

04/26/90 

05/03/90 

95% 

>  100.00 

«  0.32 

>  312.50 


PLATE 
low  B 
C 
0 
E 
P 

high  a  • 


166 

ANTIVIRAL 

TSST  VALUES 

cyroTOXiciTT 

TEST  VALUES 

COKC. 

HBAB 

%  RSD.  Iff 

HSAff 

t  CELL 

COLORIMSTRIC 

(uO/at) 

0.0. 

CPS 

O.D. 

VIABILITY 

CONTROL 

0.32 

0.606 

1008 

1.030 

1008 

0.018 

1 

0.652 

1008 

1.070 

1008 

0.007 

3.2 

0.685 

1008 

1.066 

1008 

0.012 

10 

0.720 

1008 

1.202 

100% 

0.021 

32 

0.830 

100% 

1.467 

100% 

0.023 

100 

-.377 

0% 

0.131 

13% 

0.030 

‘  nighMi  drug  oaneanmutcn  imuo 


valiM.  aPown  an  final  ad|uatad  numbara 


SUMMARY  GRAPH 

AVS  6466  vs.  HIVCRF  (04/26/90) 


3.2 


onn  ooNcomvKTiON  (uOAnu 


DRUO'S  ANTIVIRAL  EPPECT 
(«  RED.  IN  VIRAL  CPS) 


DRUO'S  CYTOTOXIC  EPPBCT 
(«  CELL  VIABILITY) 


miMTEO  cancne 


SOUTHERN  RESEARCH  INSTITUTE 


USAMRIID 


2' , 3' -O-SOLFINYL  URIDINE 


SCREEN  INSTRUCTION 

PRIORITV=PT>VEE>YF>Khf>PIC>JE>SF>VV>AD-'*>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  RTE  LD50  KTC  LAB  PR  DATE 


IN  VITRO  SCREEN  [ug/nil] 


VIR 

VR  VR*  ID50 

CELL 

MTC 

TI 

TI  + 

LAB  PRT 

DATE 

JE 

NOT  ACT 

VETO 

183 

0 

SO  MTT 

90-03-01 

PT 

100 

VETO 

170 

2.39 

SO  MTT 

90-03--01 

SF 

NOT  ACT 

VERO 

172 

0 

SO  MTT 

90-03-01 

VXE 

NOT  ACT 

VERO 

38.3 

0 

SO  MTT 

90-03-02 

YF 

NOT  ACT 

VERO 

171 

0 

SO  MTT 

90-03-01 

IN  VIVO  SCREEN  [Dose  =■  mg/kg] 

VIB  H3T  VS  VR*  DOSE  HTC  VEH  RTE  D  TOX  SP  L  PB  DATE 


PLATE  U9A 

DItUO  6442 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


1 

2 

3 

4 

5 

6 

0.042 

0.041 

raagam  Moaground 

0.040  0.042 

0.039 

0.042 

tax 

oiV<ra 

i  drufl  0442  axpanmaniai  1 

tax 

0.898 

0.9S1 

0.392 

0.299 

0.337 

0.956 

0.936 

1.033 

0.389 

0.295 

0.345 

0.912 

1.011 

1.139 

0.419 

0.423 

0.434 

1.020 

1.034 

0.329 

0.559 

0.504 

0.542 

1.102 

1.115 

0.389 

0.663 

0.626 

0.656 

1.161 

0.243 

0.353 

0.227 

0.227 

0.219 

0.229 

0.049 

0.038 

drug  4442  oaiortmavio  baeaground 
0.038  0.037  0.038 

0.039 

MiocRir  ocMMoonDot 

voiMrirua  oofitral 

aOLD 

DRUG:  AVS  6442 
TAI;  15.38  SI:  1.70 

9  10  11 


piMtto  bMkQrauiM 

O.OOX  0.001  O.OOI 


vahiM  tAown  ara  optteal  dantiflaa 


VIRUS  PT 

CELLS  VERO 

aaiPHXBT  NUMBSl  63 

STItR  AQAMU 

RKASZliT  0.041 

Vmj3  COBTROL  0.316 

rm.t.  coamOL  0.699 

OIFTKXXirriAL  0.363 


3«tl«faetor 


Aotlv;  Raft 


PBOJBCT  # 
SPOBSOR 
TEST  DAXB 


5975-1 

USAMRIIO 

03/01/90 


OATS  8XAD 

03/09/90 

0Kt»  6442 

2S« 

50% 

95% 

XC  ltta/al>> 

170.00 

239.00 

>  320.00 

IC  (ua/aL) 

22.20 

100.00 

■■  - 

MTIVIRJU:.^  IHDSX  (AI) 

7.65 

2.39 

- -  ■ 

ORUO 

6442 

ABTIVIRAL 

TEST  VALUES 

crroraxiciTY 

TEST  VALUES 

ROW  OH 

COBC. 

KBAB 

%  VIRAL 

MBAB 

%  rgT.T.  COLOR1ME3S1C 

PUZB 

(UO/aL) 

0.0. 

CPS 

O.D. 

VIABILITT  CQBTIIOL 

low  B 

1 

-.013 

1001^ 

0.888 

99%  -.002 

c 

3.2 

-.011 

100% 

0.887 

99%  -.003 

0 

10 

0.072 

88% 

0.979 

100%  -.004 

B 

32 

0.181 

699 

1.030 

100%  -.003 

p 

100 

0.294 

50% 

1.110 

100%  -.003 

Uiflh  0  J 

320 

-.141 

100% 

0.187 

21%  0.008 

'  hIgnMt  drug  conowinilen  (MM 


vihM.  thown  v.  ntMl  Mturatf  mimbw. 


SUMMARY  GRAPH 

AVS  6442  vs.  PT  (03/01/90) 


USAMRIID 


Antiviral  Drug  Screening  Program 


SUBMITTER 

01141.01 


DATE  RECD 

12-28-89 


COMPOUND  NAME 


AMT  RECEIVED  (mg)  MOL  WT  (ac) 
86.00  818.979 


ALT  NAME 


N3-BENZYL-2' , 5 ' -DI-O-TRITYLURIDINE 


N3-BENZYL-2' , 5' -DI-O-TRITYLORIDINE 


SCREEN  INSTRUCTION 

PRTnRTTY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  RTB  LD50 


IN  VITRO  SCREEN  [ug/ml] 


1050 


LAB  PRT  DATE 


SO  MTT  90-03-01 
SO  MTT  90-03-01 
SO  MTT  90-03-01 
SO  MTT  90-03-02 
SO  MTT  90-03-01 


IN  VIVO  SCREEN  [Dose  =  mg/kg] 

VIR  HST  VR  VR*  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 


PLATE  U9A  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6443 

DRoa  6443  MTT  ASSAY  TAI:  >10.57  SI:  2.72 


1 

2 

3 

4  5 

6 

7 

8 

9  10 

11 

12 

fMQMt  bMKgrouftd 

Plaade  BaMgiouitd 

A 

0.042 

0.041 

0.040 

0.042  0.039 

0.042 

0.001 

0.001 

0.001  0.001 

0.001 

0.001 

1 

OO^W  1 

tax 

drug  6443  •vdnmMtai 

ooTvo 

lax 

B 

HI 

0.830 

0.376 

0.357  0.334 

0.879 

C 

0.911 

0.386 

0.324  0.297 

0.771 

D 

1.139 

1.015 

0.406 

0.436  0.343 

0.800 

0.866 

S 

0.329 

0.800 

0.493 

0.491  0.497 

0.334 

0.814 

P 

0.389 

0.734 

0.695 

0.713  0.683 

0.342 

0.716 

G 

0.353 

0.696 

0.560 

0.632  0.599 

0.396 

0.751 

drug  6443  co*or<mdato  background 

a 

0.059 

0.044 

0.040  0.039 

0.040 

0.040 

toxaoMt  totfaty  oe«oaM  oontrol 

y^wu«  oonvoi 

SOLD 

•  htghMt  drug  oorto 

vakiaa  aitown  ara  opocai  danaibaa 

VIRUS 

PT 

PROJECT  1 

5975-1 

CELLS 

VERO 

SatlaYactorv:  Acclva;  Raraac 

3PORSOR 

U3AMRIID 

SaiFHEBT  RUMBBR 

63 

TEST  DACT 

03/01/90 

STBH 

ADAMES 

DATE  READ 

03/09/90 

RSAGSBT 

0.041 

DR1»  6443 

25% 

50% 

95% 

VIRUS  COHTROL 

0.316 

tC  (uO/aL> 

210.00 

>  320.00 

>  320.00 

CULL  CORTROL 

0.899 

IC  (ua/M.{ 

34.20 

77.10 

— 

— 

OIFRSREmAL 

0.583 

ARTIVIRAL  IKDZX  (AI) 

E 

.15 

>  4,15 

— 

— 

DRUG 

6443 

ARTIVIRAL  TEST 

VALUES 

1  CrrOTOXlCITY  tbst  valuss 

ROW  OH 

CORC. 

MSAR 

%  VIRAL 

HEAR 

% 

COLORIMETRIC 

VXJOt 

(aO/aL) 

0.0. 

CPB 

0.0. 

VIABILITT 

COHTROL 

low  B 

1 

-.001 

1004 

0.815 

914 

-.001 

C 

3.2 

-.021 

1004 

0.801 

894 

-.001 

0 

10 

0.040  * 

934 

0.902 

1004 

-.002 

B 

32 

0.137 

774 

0.767 

854 

-.001 

P 

100 

0.337 

424 

0.681 

764 

0.003 

high  G  • 

320 

0.222 

624 

0.665 

744 

0.018 

• 

tiIgtiMt  drug  aane<MO«8an  imim 

valuM  onown  an  float  adjunod  numeon 

SUMMARY  GRAPH 


OnUQ  OC3NCCKTIMTWN  (uONuL) 


r  DRUQ'S  ARTIVISAL  ETTSCT  X  DRUG'S  CYTOTOXIC  EP7ECT 

(%  VIRAL  CPB)  (»  CKLL  VIABILITY) 


PMMTB  OVIMO 


SOUTHERN  RESEARCH  INSTITUTE 


PLATE  U9B 

ORUO  6444 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


DRUG;  AVS  6444 
TAI:  >24.65  SI;  >4.04 


1 

2 

3  4 

5 

6 

0.043 

0 

.043 

rMo«At  ftafifegfouAd 

0,045  0.041 

0.040 

0.042 

ton 

oon. 

dru9  6444 

tox 

1.033 

0.365  0.330 

0.321 

0.864 

0.959 

0.304  0.333 

0.381 

0.999 

0.9j6 

1 

.054 

0.433  0.451 

0.414 

0.883 

0.811 

0 

.295 

0.382  0.411 

0.490 

0.810 

0.753 

0 

.355 

0.577  0.706 

0.655 

0.748 

0.982 

0 

.382 

0.952  0.924 

0.879 

0.981 

0,041 

0 

.043 

drug  6444  coiortmtBlo  MdcgreurM 
0.042  0.039  0.039 

0.039 

toioen 

cc  oonffQl  vowtrui  oontrol 

BOLD 

VIRUS 

CELLS 

SBIPHSrt  NUMBSR 
STUB 
RIAOUT 
VIRUS  countoi 

CSLL  COMTROL 
OIF7KRRMTIAL 


9  10 


ptMdo  Daottflraund 
0.001  0.001 


>  Klgnam  aiug  oono 


vaUiM  (Aown  V*  opucal  dtitmum 


VERO  Satlafaetorv;  Aetivt  R«te»t 
63 

AOAtOS  _ 

0.042  _ DRUO  64.4 _ 

0.308  K  iuO/mH  > 

0.811  IC  (ua/aL) 

0.S04  UtnVTRAIr  IBSKX  (AI)  > 


25% 

320.00 

41.50 

7.72 


PROJRCI  t 
SPONSOR 
TEST  DATS 
PAIR  RSAD 
50% 

>  320.00 

79.20 

>  4.04 


5975-1 

USAMRIIO 

03/01/90 

03/09/90 

95% 

>  320.00 
278.00 

>  1.15 


ORUO  6444 
ROM  ON  C 
PUXI  (UC 
lOM  a 
C 
0 
8 
r 

I  high  0  ' _ 


4 

ANTIVIRAL 

Tsat  vALusa 

CYTOTOXICITY 

TSaT  VALUES 

CONC. 

KSAM 

%  VIRAL 

HBAH 

% 

0/aLI 

0,0. 

CPS 

O.D. 

VIABILITY 

1 

-.008 

1001 

0.909 

100% 

3.2 

-.007 

1001 

0.940 

1001 

10 

0.086 

831 

0.870 

1001 

32 

0.078 

85% 

0.768 

951 

100 

0.295 

0.707 

87% 

320 

0.570 

0% 

0.940 

1001 

'  6lgtM«  drug  donowimldn  iMtdd 


%  CELL  colorimetric 
vnABniTy  control 

1001  -.003 

1001  -.003 

1001  -.003 

951  0.000 

871  0.001 

_ 1001 _ -.001 

vaiuM  ttiodn  in  HnM  id|uiiid  numdara 


SUMMARY  GRAPH 

AVS  6444  vs.  PT  (03/01/90) 


PLATE  UAR 

DRUa  6444 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


DRUG:  AVS  6444 
TAI:>7.30  SI:  - 


1 

2 

3 

4 

5 

6 

0.042 

0.040 

rMQMt  b«ckQround 
0.039  0.038 

0.039 

0.039 

loi 

0.957 

OGtitO 

0.847 

drug  8444 

0.187  0.272  0.243 

lox 

0.896 

0.960 

1.048 

0.275 

0.297 

0.280 

1.005 

0.807 

0.922 

0.352 

0.319 

0.346 

0.906 

0.817 

0.213 

0.421 

0.441 

0.493 

0.717 

0.728 

0.253 

0.278 

0.294 

0.369 

0.731 

0.972 

0.297 

0.071 

0.062 

0.069 

0.798 

0.042 

0.042 

drug  6444  ootertrnttrtc  background 
0.043  0.041  0.041 

0.039 

toideny  cooau  ooniral 

vc^lrua  oonvol 

BOLD 

8  9  10 


pIsMIo  backflround 
0.001  0.001  0.001 


BuLD  m  highMt  drug  oono 


VIRUS 

CELLS 

SHIFMSirr  NUMBSR 

STRR 

RSAOSRT 

VIRUS  COHTHOL 

CRLL  CORTROL 

0I7FRREKTIAL 


VERO  3atl«faetorv;  Aetlw;  Raft 
63 

A3IB1  __________________ 

0.040  _ DBUa  644* _ 

o.ias  xc  (tt9/ai>)  > 

0.862  IC  (oa/«L) 

0.677  UCTIVIIUU.  UTOKX  (Al)  > 


DRUG 

6444 

ANTIVIRAL 

TEST  VALUBS 

CYTOTOC 

ROW  Oil 

coac. 

KBAN 

%  VIRAL 

MSAS 

FLATS 

(uo/aL) 

O.D. 

CFS 

O.D. 

low  B 

1 

0.011 

984 

0.888 

C 

3.2 

0.058 

914 

0.941 

0 

10 

0.113 

834 

0.815 

s 

32 

0.224 

674 

0.725 

p 

100 

0.086 

874 

0.687 

high  0  • 

320 

-.160 

1004 

0.843 

'  highaai  drug  conoanirailan  tadiad 


25% 

320.00 

17.90 

17.89 


CYTOIOXlCITy  TSST  VALUES 
MUM  %  CKT.L 


%  CXLL  COLORIMETRIC 

VIABILITT _ COMTROL 

1004  -.001 

1004  0.002 

954  0.002 

841  0.003 

804  0.003 

_ 984 _ 0.003 

vakiM  ■Man  tn  Knit  adlutiad  nutnMf* 


SUMMARY  GRAPH 

AVS  6444  vs.  YF  (03n}1/90) 


USAMRIID 


Antiviral  Drug  Screening  Program 


STRUCTURE  CHIRAL 


COMPOUND  NAME 


SUBMITTER 

01141.01 

CTR  NO 

KN-VII-21 

AVS  NO 

AVS-006445 

DATE  RECD 

AMT  RECEIVED  [mg] 

MOL  WT  (au) 

12-28-89 

-J 

o 

o 

726.837 

HANDLING/STORAGE 

SOLUBILITY 

STABILITY 

ALT  NAME 

2' -DEOXY-3' ,5 

'  -DI-O-TRITYL-2' -OXOURIDINE 

2' -DEOXY-3' , 5'-DI-0-TRITyL-2' -OXOURIDINE 


SCREEN  INSTRUCTION 

PRIORITY-PT>VE£>YF>KHF>PIC>JE>SF>W>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  i»TE  LD50  MTC  L»B  PR  DATE 


IN 

VITRO 

SCREEN 

[ug/ml] 

VIR 

VR  VR*  IDSO 

CELL 

MTC 

t: 

TI* 

LAB 

PBT 

DATE 

JZ 

NOT  ACT 

VERO 

23.2 

0 

SO 

MTT 

90-03-01 

PT 

22.6 

VERO 

49 

2.92 

SO 

MTT 

90-03-01 

SF 

NOT  ACT 

VERO 

43.3 

0 

SO 

MTT 

90-03-01 

VEE 

NOT  ACT 

VERO 

32 

0 

SO 

MTT 

90-03-02 

YF 

18.9 

VERO 

48 

3.45 

so 

MTT 

90-03-01 

IN  VIVO  SCREEN  [Dose  =  mg/kg) 

VI>  BST  vn  VB»  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PS  DATE 


PLATE  U9B 

OKKI  644S 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


DRUG:  AVS  6445 
TAI:  >17.14  SI:  2.17 


1 

2  3  4 

5 

6 

7 

8  9  10 

11 

12 

0.043 

raagani  baeagiound 
0.042  0.045  0.041 

0.040 

0.042 

0.001 

plaabe  baabgibund 

0.001  0.001  0.001 

0.001 

0.001 

iox-a«l  toMony  oomMI  eonvoi 

VIRUS  PT 

CELLS  VERO 

SHI7MSMT  HIMBSR  63 

Sntll  AOAMSa 

RBASEMT  0.042 

VIRUS  COSTRaL  0.308 

CSLL  CQHTROI.  0.811 

DlfFBRRMTIAl.  0.S04 


vo««tfua  aaniral 


3«tl«f8Ctor 


■  highMt  dnj4  eono 


<lnigM46 
102  0.373 

!86  0.430 

i87  0.S67 

iS6  U.606  0.390 

)36  0.038  0.033 

)3e  0.036  0.036 


drag  M44  eoUrtiiMVie  bacKgraund 
144  0.043  0.040  0.039  0.039 


vdluM  alMnm  «•  opoddl  ddrantM 

PROJSCT  I  5975-1 

SP0H30R  USAKRIIO 

TSSt  DAXS  03/01/90 

DATS  RBAD  03/09/90 


_ DRUg  6445 

XC  (Og/ab) 

IC  (aO/aI»} 

AimVTRAL  iraSX  (AI) 


23% 

43.00 

5.74 

8.53 


PROJRCI  I 
SP0H30R 
TRSX  DAXS 
DAXS  RHAD 
50% 
66.00 
22.60 
2.93 


95% 

96.60 


ORua 

6445 

AimVZRAL 

TSST  VALUES 

CYTOTOXICITY  TEST  VALUES 

ROW  OH 

COHC. 

KEMI 

%  VIRAL 

MSAR 

%  CELL 

PLAXS 

(u9/mL) 

0.0. 

CPS 

O.D. 

VIABILITY 

low  a 

1 

0.038 

321 

0.813 

1001 

c 

3.2 

0.028 

94% 

0.933 

1001 

D 

10 

0.215 

*  57% 

0.783 

971 

B 

32 

0.267 

47% 

0.843 

1001 

P 

100 

-.315 

100% 

-.011 

0« 

hlgb  9  * 

320 

-.310 

100% 

-.002 

04 

*  nighddi  drag 


%  CELL  COLORIMSIRIC 
VZABILIXI  COHXROL 

1004  -.003 

1001  -.003 

971  -.002 

1001  0.001 

01  0.002 

_ 01 _ -.004 

vdhMd  (tiawn  ara  flnal  adjuawd  numbara 


SUMMARY  GRAPH 

AVS  6445  vs.  PT  (03/01/90) 


ORUO'S  AHXrVTRAL  E7PSCT 
(%  VIRAL  CPS) 


ORUa  CONCEM77MTX3N  (uOAnL) 

X  DRUO'S  CnOIOXIC  SFPSCX 
(%  ggT.T.  VIABILITY) 


Muwno  odfiinb 


SOUTHERN  RESEARCH  INSITTUTE 


PLATE  UAR 

ORUa  6445 


!N  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


DRUG:  AVS  6445 
TAI:  >19.99  SI:  2.53 


3  4 


DXUO'S  MTIVIRAL  STFICT 
(%  VIMU.  CPB) 


CKVa  OONCBfTTMTiaN  (uWmU 

X  DRUG'S  crroiDxic  imcT 

(%  CZLL  VIABILITX) 


WWtTIU  W1M* 


SOUTHERN  RESEARCH  INSTITUTE 


Appendix  IV 

TEST  DATA  AGAINST  OTHER  VIRUSES 


USAMRIID 


STRUCTURE 


CHIRAL 


HCl 


NH 


jeninq  Proqram 

09/21/90 

SUBMITTER 

CTR  NO 

AVS  NO 

01141.01 

KN-II-95 

AVS-C06467 

DATE  RECD 

AMT  RECEIVED  [ragj 

MOL  WT  (au) 

12-28-89 

72.60 

261.667 

HO 


HANDLING/STORAGE 


SOLUBILITY 


STABILITY 


ALT  NAME 


2' ,02-ANHYDROCYTIDINE  HYDROCHLORIDE 


COMPOUND  NAME 


2' ,02-ANHYDROCYTIDINE  HYDROCHLORIDE 


SCREEN  INSTRUCTION 

PRIORITY~PT>VEE>YF>KHF>PIC>JE>SF>W>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 

HOST  VH  BTE  LD50  MTC  LAfl  PR  DATE _ 


IN 

VITRO 

SCREEN 

[ug/ml] 

VIR 

VR  VR* 

:d5o 

CELL 

MTC 

TI  TI*  LAB  PRT  DATE 

IN  VIVO  SCREEN  [Dose  =  mg/kg] 

VIB  HST  VR  VH*  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PB  DATE 


HIV 

NOT  ACT 

MT2 

<  .32 

0 

so 

HIV 

NOT  ACT 

MT2 

.09 

0 

so 

JE 

NOT  ACT 

VERO 

3.05 

0 

so 

JE 

NOT  ACT 

VERO 

1.6 

0 

so 

PT 

SOT  ACT 

VERO 

>  320 

0 

so 

PT 

NOT  ACT 

VERO 

.61 

0 

so 

SF 

NOT  ACT 

VERO 

>  320 

0 

so 

SF 

NOT  ACT 

VERO 

.  91 

0 

so 

VEE 

NOT  ACT 

VERO 

>  320 

0 

so 

VEE 

NOT  ACT 

VERO 

10 

0 

so 

W 

.18 

VERO 

1.86 

10.53 

so 

W 

.25 

VERO 

2.01 

6.03 

so 

YF 

NOT  ACT 

VERO 

3.11 

0 

so 

YF 

NOT  ACT 

VERO 

82 

0 

so 

SO  MTT24-APB-S0 
SO  MTT0«-MAB-90 
SO  MTT22-MAB-90 
SO  MTT06-MAB-90 
SO  MTT22-MAB-90 
SO  Mrr0*-MAB-90 
SO  M'rT22-HAB-90 
SO  MTT09-MAB-90 
SO  MTT23-MAB-90 
SO  MTT19-APB-90 
SO  MTTlO-MAY-90 
SO  MTTOS-MAB-90 
SO  MTT22-MAR-90 


PLATE  1HK 

ORUa  6467 


IN  VITRO  ANTIVIRAL  RESULTS 

MTT  ASSAY 


DRUG:  AVS  6467 
TAI:  0.00  SI:  - 


ioxmcmI  todcny 

VIRUS 

CELLS 

SBIfMEBT  HUMBER 

STRB 

RERGEHT 

VIRUS  CONTROL 

CELL  CONTROL 

DI7PERKNTIAL 


3 _ 4 

raagMI  backgraund 
0.131  0.130 


7 

e 

9 

10 

11 

0.037 

0.034 

piMe  frackgrownd 

o.oas  0.035 

0.034 

un 

drug  6407  •xptnrrMntal 

ocnrd  I 

0.172 

0.132 

0.157 

0.125 

0.155 

0.130 

0.147 

0.130 

0.131 

0.128 

0.130 

0.133 

1.666 

0.138 

0.135 

0.131 

0.133 

0.358 

0.137 

0.132 

0.133 

0.131 

0.343 

0.135 

0.134 

0.132 

0.132 

0.338 

oaioonira 

HIV38 

MT2 

63 

2.S 

0.130 

0.227 

1.S06 

1.279 


vcM(f\j«  oontfori 


3«tl«faetor 


O.X2S  0.129 


BOLD  -  hIgMai  drug  eonc 


drug  6447  oolortnMirte  background 
0.131  0.129  0.130 


vakjbd  triown  $n  opocar « 


_ DRUO  6467 

TC  (uO/»L> 

1C  (ue/aL) 

ANTIVIRAL  imnac  (Al) 


PROJECT  I 
SPONSOR 
TEST  DATE 
DATE  READ 
50* 

<  0.32 


6520-2 

U3AMRIII) 

04/04/90 

04/12/90 

95% 

<  0.32 


DRUO  6467 
RtDW  ON  a 

PLATE  (uG, 
low  B  0 

C 
D 
B 
P 

high  a  ' 


ANTIVIRAL  TEST  VALUES 
MEAN  %  RED.  IN 

0.0.  CPE 


*  nigAMi  drug  concdnvabon  iMtad 


vklukd  •noirn  ar*  tinal  adfuaiad  numbara 


SUMMARY  GRAPH 

AVS  6467  vs.  HIV38  (04/0</90) 


3.2 


OnUQ  OONCCNmATION  (uOhiA) 


□  DRUG'S  ANTIVIRAL  EFTECT  . 
(%  RED.  IN  VIRAL  CPE) 


DRUG'S  CYIOIOXIC  EFFECT 
(t  CELL  VtABILITT) 


aatMTSo  tvaa/m 


SOUTHERN  RESEARCH  INSTTTUTE 


PLATE  UP  IN  VITRO  ANTIVIRAL  RESULTS  DRUG;  AVS  6467 

DRUG  6467  MTT  ASSAY  TAI;  >0.42  SI;  - 


1 

2 

3 

4  S 

6 

7 

8 

9  10 

11 

12 

A 

0.117 

0.112 

r»aoMt  OauQrountf 

0.113  0.113  0.114 

0.116 

0.034 

p4Mtte  baexo/euad 
0.035  0.035  0.033 

0.033 

0.034 

a 

tax 

1.266 

ce/vo 

1.279 

dnjQ  6«e7 

0.277  0.333  0.325 

tox 

1.3SQ 

oe/y« 

1.389 

c 

1.184 

1.290 

0.307 

0.303  0.307 

1.293 

1.346 

0 

1.306 

1.273 

0.320 

0.311  0.313 

1.371 

1.311 

s 

1.114 

0.289 

0.237 

0.243  0.268 

1.244 

0.280 

F 

0.628 

0.300 

0.216 

0.199  0.240 

0.715 

0.207 

a 

0.124 

0.301 

0,119 

0.124  0.119 

0.124 

0.294 
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TSST  DATI 
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2.3 
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DOTff  646T-: 
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50%«-- .  .. 
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VXJIU3  CONTK5L 
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:.w 

.040000 

0.093600 

.0.922000 
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DRUG 

6467 

AHTIVTRM. 
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crroToxiciTY 

TEST  VALUES 
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%  RED.  IN 

HSAN 

«  CELL 

COLOIUMEXRIC 

PLATS 

(cS/ml.) 

O.D. 

VTRAL  CPS 

O.D, 

VTABILITY 

CONTROL 

Icrw  B 

0.01 

0.032 

34 

1.193 

994 

0.001 

C 

0.1 

0.031 

34 

1.128 

944 

-.003 

D 

1 

0.039 

.  44] 

1.226 

1004I 

-.002 

B 

10 

-.020 

04( 

1.067 
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-.002 

F 
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-.058 

04 

0.359 
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-.002 
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SOUTHERN  RESEARCH  INSTITUTE 


PLATE  0U4 
DRUG  6467 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


rMQMii  bMgraufHl 

0.123  0.114 


loiacny 

VIRUS 

CELLS 

SHIPMENT  NUMBER 
STRN 
REAGENT 
VIRUS  CONTROL 
CELL  CONTROL 
DIFFERENTIAL 


oe.«sleanml 

W 

VERO 

63 

LEOa 

0.111 

0.057 

1.250 

1.193 


I  0.107  0.110 

BOLD  «  highMi  dnig  oen« 


Satisfactory;  Active;  Retest 
RETEST  AT  3.2  UGTML 


DRUG:  AVS  6467 
TAI:  23.24  SI:  4.65 

9  10  11  12 


plaMe  baokgraund 

0.000  0.000  0.000  0.000 


.32 
.47 
1.410 


0.160 
0.173 
0.142 

-  ^  *  -  — 

dniQ  0467  oomrtfmrrtn  hirtrgrnurm 

O.IOS  0.108  0.114  0.117 

valuM  •Aown  tir«  opOnl 

PROJEa  f  5975-4 


PROJEa  f 
SPONSOR 
TEST  DATE 
DATE  READ 


USAMRIID 

04/19/90 

04/25/90 


tsds;6«7'-  ''  ^ 

2» 

50% 

95% 

TC 

0.82 

IM 

>,  3.20 

IC  (uG/bL) 

Data 

0.18. 

wrmiRW.  lD©C’'{itt> 

€,Si 

10.53 

— 

low  a 
c 
0 
E 
F 

high  G 


(uG/til) 

0.0. 

CPE 

0.0. 

VIABILITY 

or 

0.032 

ruzi 

0.006 

TOW 

994 

17292 

1.353 

nsw 

1004 

0.1 

0.098 

924 

1.382 

1004 

0.32 

1.122 

64 

1.373 

1004 

1 

0.654 

454 

0.831 

664 

3.2 

0.269 

774 

0.318 

254 

*  hlghMt  drag  eonewimdon  tMi«4 


VIABILITY  CONTROL 

- niw - OUT" 

1004  0.003 

1004  -.003 

1004  -.006 

664  -.001 

_ 254| _ -.004 
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SUMMARY  GRAPH 
AVS  6467  vaW  (04/1 9/90) 
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onuo  ooNCormanoN  (MVmu 


a  DRUG’S  ANTIVIRAL  EFFEa. 
(4  VIRAL  CPE) 


DRUG’S  CYTOTOXIC  EFFEa 
(%  CELL  VIABILITY) 


PmWTID  OMMO 


SOUTHERN  RESEARCH  INSTITUTE 


PLATE  OW  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6467 

DRUG  6467  MTT  ASSAY  TAI:  17.08  SI:  3.66 


1 

2 

3 

4  3 

6 

7 

8 

9  10 

11 

12 

rMQMii  baotiground 

plMfo  bMfeground 

A 

o.loe 

0.113 

0.110 

0.114  0.111 

0.121 

0.000 

0.000 

0.000  0.000 

0.000 

0.000 

oe/vo 

ton 

druB  6467  •i9«nmMtid  I 

ecNe 

tox 

B 

1.830 

1.849 

0.703 

0.233  0.193 

1.710 

C 

1.920 

1.733 

0.174 

0.147  0.218 

B|l 

1.735 

0 

1.899 

1.913 

0.337 

0.263  0.292 

1.868 

B 

0.199 

1.843 

1.232 

1.174  1.173 

0.136 

1.739 

F 

0.124 

1.499 

1.117 

1.230  1.167 

0.166 

1.229 

G 

0.186 

0.497 

0.416 

0.431  0.448 

0.110 

0.556 

drug  64S7  oolortiTwlrte  bwkground 

B 

0.104 

0.106 

0.109  0.104 
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SBIPMSm  HUMBSR 
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CORFIRMS  ORIGIRAL  ACXIVITr 

TSR  DATS 

05/10/90 

STRH 

T.BTW** 

DATS  RKAO 

05/16/90 

RBAGIHT 

0.113 

DRUG  6467 

25*  *  :  ■ 

■"  30*-:-:- 

95% 

VUIUS  CORROL 

0.041 

le  (na/sc) 

.20 

CBLL  CORBOL 

1.793 

xe  cug/rSi) 

..14:;;. 

0.25 

- -  . 

diftsrerial 

1.714 

RRRVIRM.  XRBC  (Air 

8,03 

— 

DRUG 

6467 

ARTIVIRAL  TBST 

VALUX8 

1  CROiaXlCITX  TSR  VALUKS 

ROW  OR 

CORC. 

MUR 

%  VIRAL 

MSAR 

%  CSLL 

CX3LORIMSTRIC 

PLATI 

(UG/OL) 

0.0. 

CPX 

0.0. 

VIABILITI 

CQHTROL 

low  B 

0.01 

0.060 

964 

1.669 

954 

-.004 

C 

0.032 

0.023 

994 

1.618 

924 

0.003 

0 

0.1 

0.160 

914 

1.787 

1004 

-.009 

1 

0.32 

1.044 

394 

1.682 

964 

-.004 

r 

1 

1.032 

404 

1.256 

724 

-.007 

high  G  * 

3.2 

0.287 

834 

0.423 

244 

-.009 

♦ 

hIgiiMt  drug  ooneanMton  imiMI 
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a  DBUO'S  AimVIllAL  SF7ICT  X  DROO'S  agTOTOXIC  IFFICT 

(%  VIRAL  CPI)  (%  dLL  VIABXLITT) 


SOUTHERN  RESEARCH  INSTTTUTE 


STRUCTURE 


USAMRIID 


Antiviral  Druo  Screenina  Program 


cmwa  SUBMITTER  CTR  NO 

01141.01  KN-II-71 


09/21/90 


AVS  NO 

AVS-006462 


DATE  RECD  AMT  RECEIVED  [.'ngj  MOL  WT  (au) 

12-28-89  72.40  325.729 


ALT  NAME 

2' , 3' -O-SOLFINYLCYTIDINE  HYDROCHLORIDE 


COMPOUND  NAME 


SCREEN  INSTRUCTION 

PRTnRTTY»PT>VF.F.>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


2'  , 3'  -O-SOLFINYLCYTIDINE  HYDROCHLORIDE 


IN  VIVO  TOXICITY  [mg/kg] 

HOST  VH  RTE _ ^LDSO  MTC  LAB  PH  DATE 


IN  VIVO  SCREEN  [Dose  -  mg/kg] 

VIR  HST  VR  VR*  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 


PLATH  1HI 

ORUa  6462 


IN  VITRO  ANTIVIRAL  RESULTS 

MTT  ASSAY 


DRUG:  AVS  6462 
TAI:  0.00  SI:  - 


1 

2 

3 

4 

5 

6 

0.137 

0.133 

'ddQdAt  Mdtgrpund 

0.136  0.136 

0.137 

0.13S 

<ox 

0,327 

1.6S5 

drug  64C2  dqMfmntU 

0.303  0.202  0.208 

tox 

0.323 

0.165 

1.702 

0.139 

0.144 

0.143 

0.131 

0.139 

1.663 

0.130 

0.133 

0.130 

0.137 

0.141 

0.332 

0.141 

0.140 

0.136 

0.142 

0.138 

0.338 

0.132 

0.132 

0.131 

0.133 

0.133 

0.350 

0.123 

0.126 

0.127 

0.131 

0.127 

0.130 

drug  6462  ootahmdtrto  bdckgrourtd 
0.132  0.131  0.134 

0.133 

toxMOdil  tojdcfiy  oe«cdU  oontroi 

ve^virud  oodgoi 

BOLD 

7 

8  9  10 

11 

12 

0.033 

plMdo  bMkgreuM 

0.033  0.034  0.034 

0.03S 
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>  hiQhMi  drug  oon« 
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VIRUS  HIV3B 

CELLS  KrT2 

SalPKSRT  HUMBKR  63 

STRH  2.3 

REASSHT  0.137 

VIRUS  COWEHOL  0.213 

CELL  CONnUL  1.340 

DIEPBRENTIAI.  1.323 


3«tl«faetorv;  Toxlet  Raft 


DRUO  6462 
TC  CuO/»I.) 

IC  (ua/aL) 

MTflVIRAL  IHDSX  (AI) 


PROJECT  f 
3POHSOR 
TEST  DATS 
DATE  READ 
SO* 

<  0.32: 


6520-2 

USAMRIH) 

04/04/90 

04/12/90 
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DRUG 

6462 

ANTIVIRAL 

TEST  VALUES 

ROW  ON 

CONC. 
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*  RED.  IN 

PLATS 

(uO/bL) 

O.D. 

VIRAL  CPE 

low  B 

0.32 
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08 

C 

1 
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08 

D 

3.2 
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08 

B 

10 
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04 

p 

32 
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08 

high  0  * 
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08 

CYTOTOXICITY 

TEST  VALUES 
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%  CELL 

COLORIKSTRIC 

O.D. 
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CONTROL 

0.191 
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0.024 

28 

-.003 

0.008 

18 

-.006 

0.010 

18 

-.005 

0.006 

01 

-.007 

0.003 

08 

-.010 

’  htgntai  drug  oano4nir«flon  imim 


«aJUM  tftMm  tr*  nnal  aaliMUd  numMra 


SUMMARY  GRAPH 

AVS  6462  vs.  HIV3B  (04/04/90) 
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SOL/THERN  RESEARCH  INSTITUTE 


PLATE  1JO 

ORUO  6463 


IN  VITRO  ANTIVIRAL  RESULTS 

MTT  ASSAY 


DRUG;  AVS  6462 
TAl;  0.10  SI: - 
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6 
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S  9  10 
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VIRUS  H1V38 

CELLS  MT2 

SHIPKSaT  KUKaSR  63 

3T1UI  2.5 
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CELL  COimtOL  1.161 

DIRTEHEimAL  0.974 
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aoi.O  •  higntat  drug  oono 


V41UM  dfiovn  a/d  ogocdi  ddnaiUM 

PROkJECT  #  6520-2 

SPOHSOR  U3AKRXIO 

TEST  DATE  04/24/90 

DATS  READ  05/02/90 

50%  _  _ 1 

0.308000:  0.931000 
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TEST  VALISES 
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CPS 

HXAN 

O.D. 
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— 

o 

o 
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1% 
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c 

0.1 

0.032 

38 

1.076 
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0.007 

0 

1 

0.024 

.  2' 

1.176 
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s 

10 

0.011 

18 
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89% 

0.014 

p 
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-.050 

0% 
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0.014 

high  0  • 
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0« 
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SUMMARY  GRAPH 
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DRUG’S  CYTOTOXIC  EPTECT 
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SOUTHERN  RESEARCH  INSTmjTE 


PLATE  0U2  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6462 

0«U6  6462  MTT  ASSAY  TAI:  30.00  SI:  9.69 
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wss 

wSm 
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1.513 

E 

1.311 

0.176 

1.234 

1.216 

1.347 

1.456 

F 
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0.176 

0.359 

0.399 

0.446 

mSm 

G 

0.280 

0.197 
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0.256 
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0.294 

mm 
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SHIPMENT  NUMBER 
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TEST  DATE 
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STRN 

LEDCA 

DATE  READ 

04/25/90 

REAGENT 

0.123 

aat6  64ffi 

25* 

S«  . 

9Mr 

VIRUS  CONTROL 

0.075 

TC  (itG/ni) 

16.76 

>  iflOioa 

CELL  CONTROL 

1.314 

IC  (ufi/ML) 

I.IQ 

1.72 

.  — 

DIFFERENTIAL 
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ANnVlRM 
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DRUG  6462 
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- CYTOTOnCITY  TEST  'VAEUES 

ROW  ON 

CONC. 
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\  VIRAL 

HEAH 

L'OLORIHETRIC 

PLATE 

(uG/m) 

0.0. 

CPE 

O.D. 

VIABILITY 

CONTROL 

low  B~ 

or 

054 

1004 

17211 

- 924 

029 

C 

1 

0.242 

804 

1.154 

884 

-.020 

0 

3.2 

1.041 

164 

1.217 

934 

-.015 

E 

10 

1.081 

134 

1.274 

974 

-.013 

F 

32 

0.215 

834 

0.325 

254 

-.017 

high  G  * 

100 

0.059 

954 

0.164 

124 

0.001 
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SUMMARY  GRAPH 
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0.32 


DRUG'S  AHTIVIRAL  EFFECT 
(%  VIRAL  CPE) 


OfVQ  OONCSfTIMTION  (tiWirU 


DRUG'S  CYTOTOXIC  EFFECT 
(%  CELL  VIABILITY) 


pniMTtD  Mrawn 


SOUTHERN  RESEARCH  INSITTUTE 


SCREEN  INSTRUCTION 
I  ORTr!RTTY  =  PT>VF.F.>YF>KHF>PIC>J£>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  RTE  LDSO  »frC  LAS  PR  DATE 


IN  VITRO  SCREEN  [ug/ml] 


VIR 

VR  VR*  :d50 

CELL 

MTC 

HIV 

NOT  ACT 

MT2 

78 . 6 

HIV 

22.4 

CEW 

92.7 

sJE 

NOT  ACT 

VERO 

205 

JE 

NOT  ACT 

VERO 

514 

PT 

NOT  ACT 

VERO 

>  320 

PT 

SOT  ACT 

VERO 

344 

SF 

NOT  ACT 

VERO 

>  320 

sr 

NOT  ACT 

VERO 

605 

VTE 

NOT  ACT 

VERO 

>  320 

•VEE 

NOT  ACT 

VERO 

556 

W 

NOT  ACT 

VERO 

203 

YF 

NOT  ACT 

VERO 

266 

YF 

49.  5 

VERO 

251 

LAB  PRT  DATE  _ 


SO  MTT26-MAR-90 
SO  Mm2-JUN-90 
SO  MTT06-MAR-90 
SO  MTT22-MAR-90 
SO  MT706-MAR-90 
SO  Mrr22-MAR-90 
SO  MTTOS-MAR-90 
SO  MTT22-MAR-90 
SO  MTT09-MAB-90 
SO  MTT23-MAR-90 
SO  MTT29-MAH-90 
SO  MTT06-MAR-90 
SO  MTT22-MAR-90 


IN  VIVO  SCREEN  [Dose  -  mg/kg] 

VIR  HST  VR  VR*  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 


PLATE  1(39 
DRUG  6460 


IN  VITRO  ANTIVIRAL  RESULTS 

MTT  ASSAY 


DRUG:  AVS  6460 
TAI:  >30.24  SI:  2.79 


1  2  3  4  5  6  7  8  9  10  11  12 


A 

0.302 

0.273 

radgwit  bdskgreund 

0.281  0.414  0.402 

0.296 

0.079 

0.081 

pMto  bdsfegtaund 
0.295  0.252 

0.130 

0.071 

B 

oatue 

1.940 

toot 

1.999 

drug  MdO  •dpddmMiM 

0.798  0.734  0.680 

eeAfo 

2.096 

10k 

2.160 

C 

1.881 

1.993 

0.697 

0.720 

1.992 

1.693 

D 

1.776 

1.987 

0.947 

0.994 

0.879 

1.856 

1.943 

E 

2.067 

1.159 

0.949 

0.911 

2.060 

F 

Wm 

2.018 

0.930 

1.338 

1.309 

1.921 

G 

■SSI 

1.223 

0.719 

0.614 

WSm 

0.881 

H 

0.354 

0.270 

drug  6460  odterOwdiilo  bdafeground 

0.282  0.268  0.273 

0.313 
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ALT  NAME 
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PLATE  VC5  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6456 
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PLATE  VAT  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6456 
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COLORIMETRIC 

PLATE 

(uG/nt) 

0.0. 

CPE 

0.0. 

VIABILITY 

CONTROL 

low  B 

3.2 

023 

974 

0.879 

59^ 

TODB 

C 

10 

0.065 

90% 

0.923 

100% 

-.005 

0 

32 

0.224 

67% 

0.891 

100%j 

-.005 

E 

100 

0.429 

37% 

0.772 

87%{ 

-.005 

F 

320 

-.193 

100% 

0.034 

4% 

-.009 

high  G  ’ 

1000 

-.215 

100% 

0.000 

0% 

-.022 

*  highml  drag  eanednlraUon  (MWd  vakida  dnewn  ara  final  Mlutlaa  numbari 


SUMMARY  GRAPH 

AVS  6456  vs.  YF  (04/1 8/90) 


-10*  -I  . . . — 1 - , - 1 - 1 - 1 

3.2  10  32  100  320  1000 

0«VQ  OONCeiTmTION  (uQ/mL) 


a  DRUG'S  ANTIVIRAL  EFFECT 
VIRAL  CPE) 


X  DRUG'S  CYTOTOXIC  EFFECT 
(l!  CELL  VIA3ILITY) 


aawTEO  ovdMO 


SOUTHERN  RESEARCH  INSTITUTE 


USAMRIID 


Antiviral  Drua  Screening  Program  _ 


SUBMITTER  CTR  NO 

01141.01  MS-I-44 


09/21/90 


AVS  NO 

AVS-00d455 


DATE  RECD  AMT  RECEIVED  'ngj  MOL  WT  (au) 

12-28-89  79.20  550.766 


wm 


IH 


ALT  NAME 

DIETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE 


COMPOUND  NAME 


DIETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE 


SCREEN  INSTRUCTION 

PRIOR tTY-PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  HTE  LD50 _ MTC  LAB  PH  DATE 


IN 

VITRO 

SCRE 

VIR 

VR  VR+  1050 

CELL 

MTC 

HIV 

NOT  ACT 

MT2 

>  100 

HIV 

17.5 

OEM 

>  100 

JE 

NOT  ACT 

VERO 

>  320 

PT 

HOT  ACT 

VEBO 

>  320 

SF 

NOT  ACT 

VERO 

>  320 

VEE 

NOT  ACT 

VERO 

>  320 

W 

NOT  ACT 

VERO 

>  320 

YF 

NOT  ACT 

VERO 

>  320 

LAB  PRT  DATE  _ 


SO  MTT28-MAR-»0 
SO  MTT12-JDN-S0 
SO  MTT0«-MAH-90 
SO  MTT0«-MAR-»0 
SO  MTTOS-MAR-90 
SO  Mrr09-MAH-»0 
SO  HTT29-MAR-90 
SO  MTTOJ-MAR-90 


IN  VIVO  SCREEN  [Dose  =-  mg/kg] 

VIR  HST  VR  VR+  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  _?ATE 


PLATE  1Q7  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6455 


DRUG 

6455 

1 

2 

3 

4 

^^TT  ASSAY 

5  6 

7 

8 

TAI:  >38.98  SI:  >5.71 

9  10  11  12 

rragMii  brafcg round 

piMto  iMdfegraund 

A 

0.463 

0.349 

0.539 

0.556 

0.385 

0.388 

0.253 

0.256 

0.399  0.448 

0.239 

0.199 

1091 

OQ^VO 

drug  MM 

ttat 

oqAfo 

B 

1.916 

1.590 

0.861 

0.677 

0.813 

1.889 

1.783 

C 

1.840 

1.486 

0.820 

0.986 

0.873 

2.017 

1.588 

0 

1.800 

2.193 

0.764 

0.557 

0.841 

1.849 

1.641 

E 

2.057 

0.856 

0.811 

1.334 

2.016 

0.539 

F 

1.959 

0.944 

1.071 

1.242 

1.830 

0.548 

G 

2.003 

mM 

1.269 

1.478 

1.180 

1.913 

0.607 

drug  6466  oolailm.Mo  baokground 

H 

0.328 

0.243 

0.480 

0.459 

0.455 

0.448 

tox-oM 

oidoity  oontfol 

MMdna  donml 

BOLD 

•  hIghMt  drug  oeaio 

VdlUM  dhowi  ar*  optMl  dwtaniM 

VIRUS 

HIVCRF 

PROJEa  # 

6520-2 

CELLS 

COM 

Satisfactory:  Active:  Retest 

SPONSOR 

USAHIIID 

SHIPHENT  NUMBER 

63 

TEST  DATE 

06/12/90 

STRN 

RF2 

DATE  READ 

06/19/90 

REAGENT 

0.449 

m 

90% 

9M 

VIRUS  CONTROL 

0.079 

u  mm 

> 

> 

100.00 

CELL  CONTROL 

1.265 

ic  mm 

17.90 

— 

... 

DIFFERENTIAL 

1.186 

wmiiuM.  nnex  (ai> 

> 

S.71 

■  - 

DRDr 

5955 

ANflVlRAL  lESTWUES 

- CYTOTOXICITY  TEST  VALUES 

RON  ON 

CDiic: 

MEAN 

*  RED.^N 

MEAN 

%  CELL 

"  CULOKIHETRIC 

PLATE 

(uG/nL) 

0.0. 

VIRAL  CPE 

O.D. 

VIABILITY 

CONTROL 

lOM  B 

inir 

OgZSB 

229 

17959 

IDM 

- 0.000  “ 

C 

1 

0.358 

3M 

1.473 

1004 

0.007 

0 

3.2 

0.182 

154 

1.365 

1004 

0.011 

E 

10 

0.442 

374 

1.557 

1004 

0.031 

F 

32 

0.764 

64« 

1.652 

1004 

-.206 

high  G  * 

100 

0.902 

764| 

1.631 

1004 

-.120 

‘  hIgtiMt  drug  ooiwmMtton  mmm 


vikiM  •hown  tr*  Ural  adlumtd  numMra 


SUMMARY  GRAPH 
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u 
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c 
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DRUG'S  ANTIVIRAL  EFFECT 
(%  RED.  IN  VIRAL  CPE) 


DRUG'S  CYTOTOXIC  EFFECT 
(%  CELL  VIABILITY) 


SOUTHERN  RESEARCH  INSTRUTE 


STRUCTURE 


USAMRIID 


Antiviral  Drug  Screening  Program 


SUBMITTER  CTR  NO 


HCl  NH. 


01141.01 

DATE  RECD 

12-28-89 


KN-II-71 


05/18/90 


AVS  NO 

AVS-006462 


AMT  RECEIVED  [ng]  MOL  WT  (au) 
72.40  325.729 


A, 


“s 

S 


ALT  NAME 

2' «  3' -0-SULFINYLCYTIDINE  HYDROCHLORIDE 


DOMPOUND  NAME 


2' , 3' -0-SULFINYLCYTIDINE  HYDROCHLORIDE 


SCREEN  INSTRUCTION 

PRTORTtV=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 

HOST  VH  RTE  ID50  MTC  LRB  PB  DATE 


IN  VITRO  SCREEN  [ug/ml] 


SOT 

ACT 

NOT 

ACT 

NOT 

ACT 

NOT 

ACT 

NOT 

ACT 

NOT 

ACT 

1  .72 

3.28 

Ncr 

ACT 

TT*  lAB  PBT  DATE 


SO  MTT 
SO  MTT 

SO  MTT  M-03-0« 
SO  MTT  S0-03-0S 
SO  MTT  S0-03-0S 
SO  MTT  90-03-0> 
SO  MTT 
SO  MTT 

SO  MTT  90*03-0« 


IN  VIVO  SCREEN  [Dose  -  mg/kg' 

VIR  HST  YR  VR*_  __P0SE_.  ._.»1TC_.  y£H.  RTS  P  70X  SP  L  PR  DATE 


PLATE  OSS 

DRUG  6462 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


3  4 


rMo«nt  background 
0.112  0.111 


iojcmoou  tonotty  oomomi  oonvot 

VIRUS  W 

CELLS  VERO 

SaiPMOIT  NUMBER  63 

3TRN  LSDCA 

RRAOBRT  0.111 

VIRUS  COiri’ROI.  0.103 

CELL  CONTROL  1.444 

DIFFKRXirrUL  1.341 


va-vini«  oontroi  SC 

Satl.faetorv;  Actlv; 
RBTBST  AX  100  UG/KL 

_ DRUa  6462 

TC  (ua/BL> 

IC  (uO/nL) 

antivirill  iKon  (ai> 


0.153  0.123 


aoUD  -  hIghMt  dmg  asno 


25> 

25.70 

1.56 

16.44 


DRUG:  AVS  6462 
TAI:  >32.30  SI:  7.85 

8  9  10  11  12 


plMtle  bwkQKKjnd 

0.000  0.000  0.000  0.000  0.000 


drug  6462  •ip.rtfflwiul 
0.362  0.278  0.427 

0.820  0.842  0.963 

1.412  1.560  1.551 

0.929  0.938  0.852 

0.511  0.523  0.524 

0.312  0.315  0.305 


drug  6442  ootoinwinc  background 
0.123  0.110  0.108  0.110  0.117 


oono  vaMiaa  ihoam  ara  optical  danamaa 

PROJECT  I  5975-4 

SPONSOR  USAMRIID 

TEST  DATE  03/29/90 

_ DATE  READ _ 04/04/90 _ 

50*  1 95% 

61.10 
3.2S 
18.  S6 


DRUG 

6462 

ANTIVIItAL 

TEST  VALUES 

RON  OR 

COflC. 

MEAN 

%  VIRAL 

PLATE 

(uo/aL) 

0.0. 

CP’? 

low  B 

1 

0.136 

904 

C 

3.2 

0.663 

514 

0 

10 

1.297 

.  34 

B 

32 

0.694 

484 

P 

100 

0.294 

789 

high  0  * 

320 

O.OSS 

964 

crroroxiciTY  test  values 
MEAN  %  CELL 

0.0.  VIABILITY 

1.439  1004 

1.474  1004 

1.602  1004 

0.939  654 

0.435  301 

0.182  134 


320.00 

9.54 

33.56 


COLORIMETRIC 

CO  raoL 
1.006 
-.001 
-.003 
-.001 
0.012 
0.042 


'  higbaat  drug  eoneanirattan  laatad 


vakiaa  ahown  ara  final  ad|uatad  numbara 


SUMMARY  GRAPH 

AVS  6462  vs.  W  (03/29/90) 


PLATE  0U2 
DRUG  6462 


irj  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAV 


r«ig«nt  oacfcground 

0.119  0.120 


DRUG:  AVS  6462 
TAI:  30.00  SI:  9.69 

9  10  11 


piMoe  PMKground 

0.000  0.000  0.000 


drug  6403  ootorWrwtrio  background 

0.124  0.106  Q.llQ  0.108  0.103 

toxwoaU  toibc^iy  oc*oak  control  vo««lrua  control 


•  htghaat  drvg  cone 


VIRUS 

CELLS 

SHIPMENT  NUMBER 
STRN 
REAGENT 
VIRUS  CONTROL 
CELL  CONTROL 
DIFFERENTIAL 


W 

VERO 

63 

LEDCA 

0.123 

0.075 

1.314 

1.238 


Satisfactory 

CONFIRMS  ORIGINAL  ACTIVITT 

Kills  6482-  25% 

TC;  (uCiM)  i$,7a 

ANTIVIRAL  TW)E)E(M>  15.27 


vahjaa  afiown  va  opdeal  danarbaa 


PROJECT  # 
SPONSOR 
TEST  DATE 
DATE  READ 
S0»' 

1,72 

i4.ia 


597S-4 
USAmilD 
04/19/90 
04/25/90 
:  95» 

>  IflO.Dfl 


PUTE  (uG/mL) 

low  B  I — or' 

C  1 

0  3.2 

E  10 

F  32 

high  G  *  100 


O.D. 

VIABILITY 

TrTTT 

1.154 

924 

884 

1.217 

934 

1.274 

974 

0.325 

254 

0.164 

124 

*  htghaat  drug  oonoantrmdon  taatad 


VIABILITY  CONTROL 

92\'  0.029 

88A  -.020 

93A  -.015 

97^  -.013 

254  -.017 

_ _ 0.001 

vUw.  .Roim  V.  Iixt  tetjnt  nume»r» 


SUMMARY  GRAPH 
AVS  6462  vs.  W  (04/19/90) 


OflU3  CONCENTR^TIOW  (uQ/mC) 


DRUG'S  ANTIVIRAL  EFFECT 
(%  VIRAL  CPE) 


DRUG'S  CYTOTOXIC  EFFECT 
(%  CELL  VIABILITY) 


pniWTtO  OVOMO 


SOUTHERN  RESEARCH  INSTTTUTE 


USAMRIID 


Antiviral  Drua  Screenina  Proqram 


SUBMITTER  CTR  NO 

01141.01  KN-II-95 


05/18/9< 


AVS  NO 

AVS-006467 


DATE  RECD  AMT  RECEIVED  [mg)  MOL  WT  (au) 

12-28-89  72.60  261.667 


ALT  NAME 


2' ,02-ANHYDR0CYTIDINE  HYDROCHLORIDE 


COMPOUND  NAME 


2' ,02-ANHYDROCYTIDINE  HYDROCHLORIDE 


SCREEN  INSTRUCTION 

PRTnRTTY=PT>VF.E>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  RTE  LD50  MTC  LAB  PR  DATE 


IN  VITRO  SCREEN  [ug/ml] 


VIR 

VR  VR* 

050 

CELL 

MTC 

HIV 

NOT 

ACT 

MT2 

.04 

HIV 

NOT 

ACT 

MT2 

<  .  32 

JE 

NOT 

ACT 

VERO 

.71 

JE 

NOT 

ACT 

VERO 

1.6 

PT 

NOT 

ACT 

VERO 

.  48 

PT 

NOT 

ACT 

VERO 

4.99 

SF 

NOT 

ACT 

VERO 

.  58 

SF 

NOT 

ACT 

VERO 

2  .  4 

VEE 

NOT 

ACT 

VERO 

1 

VEE 

NOT 

ACT 

VERO 

.  5 

W 

.18 

VERO 

.  82 

YF 

NOT 

ACT 

VERO 

.  52 

YF 

NOT 

ACT 

VERO 

1  .  96 

LAB  PRT  DATE _ 


SO  MTT 
SO  MTT 

SO  MTT  90-03-J? 
SO  MTT  J0-03-0S 
SO  MTT  90-03-22 
SO  MTT  90-03-0* 
SO  MTT  90-03-22 
SO  MTT  90-03-0* 
SO  MTT  90-03-09 
SO  MTT  90-03-23 
SO  MTT 

SO  MTT  90-03-22 
SO  MTT  90-03-06 


IN  VIVO  SCREEN  [Dose  «  mg/kg] 

VIR  HST  VR  VR*.  tX5SE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 


PLATE  0U4 
DRUG  6467 


IN  VITRO  ANTIVIRAL  RESULTS 
MTT  ASSAY 


DRUG:  AVS  6467 
TAI:  23.24  SI:  4.65 


1 

2 

3 

4  5 

6 

7 

8 

9  10 

11 

12 

A 

0.105 

0,097 

fMQant  baokQround 

0.123  0.114  0.109 

0.119 

0.000 

0.000 

pHHq  bactycund 
0.000  0.000 

0.000 

0.000 

B 

tox 

1.488 

druQ  6447  ciqpcrlnicfital 

0.153  0.166  0.134 

O^VO 

1.321 

tox 

1.330 

C 

mma 

0.179 

1.424 

0 

Ira 

0.206  0.325 

1.410 

1,427 

E 

0.182 

Wjm 

1.153 

1.398  1.302 

0.160 

1.541 

F 

0.180 

1.058 

0.847 

G 

0.174 

_ 1 

0.450 

0.426 

0.400 

H 

0.107 

0.110 

drag  6407  oatorlnwtrle  background 

0.105  0.108  0.114 

0.117 

toxvoaii  toxMty  oo-oMoontfol 

vowkua  control 

BCXO 

•  hlghcct  dniQ  cone 

vaKiM  ahown  arc  optical  dcndticc 

VIRUS 

W 

PROJECT  » 

5975-4 

CELLS 

VERO 

Satisfactory:  Active:  Retest 

SPONSOR 

USAMRIIO 

SHIPMENT  NUMBER 

63 

RETEST  AT  3.2  UG/ML 

TEST  DATE 

04/19/90 

STRN 

LEOCA 

DATE  READ 

04/25/90 

REAGENT 

0.111 

25» 

9S* 

VIRUS  CONTROL 

0.057 

TC 

0.S2 

>  3.20 

CELL  CONTROL 

1.250 

IG  itifi/ML) 

0.13 

0.16 

DIFFERENTIAL 

1.193 

AMmiRAL  IWm  (A» 

tnjid 

— DRDTB^BT - 

■  ANTIVIRAL  TtSr  VALUES 

- CVimOXlClIV  lESITALUES 

ROW  ON 

CONC. 

MEAN 

*  VIRAIT 

MEAN 

rCELT 

. COLORIMETRIC 

PLATE 

(uG/nt) 

0.0. 

CPE 

0.0. 

VIABILITY 

CONTROL 

low  B 

truT 

1004 

17292 

rnw 

095 

C 

0.032 

0.006 

994 

1.353 

1004 

0.003 

0 

0.1 

0.098 

924 

1.382 

1004 

-.003 

E 

0.32 

1.122 

64 

1.373 

1004 

-.006 

F 

1 

0.654 

454 

0.831 

664 

-.001 

high  G  • 

3.2 

0.269 

774 

0.318 

254 

-.004 

*  hlQhMt  dru9  oonowivattan  iMitd 


vifci—  thovn  ar*  fM  adluatid  numbari 


11  OX 


100% 


o 

Q£ 


O 

u 

to 

3 

Qi 

5: 

QE 
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d 

Ui 
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SUMMARY  GRAPH 

AVS  6467  vs.  W  ((W19790) 


0,01 


f 

0.032 


0.1 

onus  ooNcenmTioN  (uOAnL) 


0.32 


100X 


3.2 


□  DRUG'S  ANTIVIRAL  EFFEa 
{%  VIRAL  CPE) 


DRUG'S  CYTOTOXIC  EFFEa 
(%  CELL  VIABILITY) 


SOUTHERN  RESEARCH  INSTITUTE 


USAMRIID 


PAIMTCO 


SOUTHERN  RESEARCH  INSTTrUTE 


USAMRIID 


Antiviral  Drua  Screening  Program 


SOBMITTER 

01141.01 


DATE  RECD 

12-28-89 


CTR  NO 

KN-VII-83 


_  05/18/90 


AVS  NO 

AVS-006444 


AMT  RECEIVED  [mgj  MOL  WT  (au) 
79.00  726.837 


ALT  NAME 

3' -DEOXY-2' , 5' -DI-O-TRITyL-3' -OXOURIDINE 


3'  -DEOXY-2 ' ,  S'  -DI-O-TRITYL- 

-3' -OXOURIDINE 

SCREEN  INSTRUCTION 

IN  VIVO  TOXICITY  [mg/kg] 

PRIORITy=PT>VEE>YF>KHF>PIC>JE>SF>W>AD2>VSV 

HOST  VH  RTE  LD50  KTC  LAB  PR  DATE 

IN  VITRO  SCREEN  [ug/ml] 


IN  VIVO  SCREEN  [Dose  =  mg/kg] 

yiB  RST  W_'VR+  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 


PLATE  UQO  IN  VITRO  ANTIVIRAL  RESULTS  DRUG:  AVS  6444 


ORUQ 

6444 

1 

2 

3 

MTT  ASSAY 

4  5  6 

7 

8 

TAI:  3.21 

9  10 

Ola  ^ 

11 

12 

fM0#nt  bwkground 

pUatte  iaokarauna 

A 

0.077 

0.073 

0.071 

0.070  0.072 

0.072 

0.001 

0.001 

0.002  0.001 

0.002 

0.002 

oa^fo 

lox 

drug  6444  I 

ochro 

toi 

B 

1.519 

1.517 

0.509 

0.525  0.554 

1.671 

C 

1.478 

1.483 

0.458 

0.481  0.478 

1.577 

0 

1.487 

1.474 

0.462 

0.467  0.492 

1.384 

B 

0.607 

1.542 

0.621 

0.651  0.640 

0.589 

1.615 

P 

0.615 

1.327 

0.845 

0.897  0.927 

0.619 

1.517 

a 

0.626 

0.697 

0.474 

0.515  0.524 

0.613 

0.680 

drug  6444  colorim«tne  background 

H 

0.121 

0.082 

0.081  0.078 

0.078 

0.077 

_  _  _ 

.WMl 

VC^VifUS  OOfttTGf 

vauaa  dbi 

MHl  APA  AAtWR 

VIRUS 

OMtVtfj  CV* 

>WII  wUElUfM 

JE 

Si  fiignOTi  ar 

ug  oonp 

PROJECT  1 

»WV4  fllV  4^pWi 

5975-1 

■  4iVlt9l4iW 

CELLS 

VERO 

Satlafactorv:  Activ.t  Rata.t 

SPONSOR 

USAHRIID 

SHIRMEBT  NUMBER 

63 

TOXICITY  RERUN 

TEST  DATE 

03/22/90 

3TRB 

NAXAYAMA 

DAIS  READ 

03/29/90 

RRAOBBT 

0.073 

DRUG  6444 

254 

50% 

95% 

VIRUS  CONTROL 

0.539 

TC  (UG/rL> 

547.00 

861.00 

>  1000.00 

CELL  CONTROL 

1.436 

IC  (UO/ML) 

260.00 

— 

- 

OIRRSRENTIAL 

0.897 

ANTIVIRAL  INSXX  (AI) 

2 

.10 

— 

_ ---- _ 

DRUG 

6444 

A2ITIV1RAL  TEST  VALUES 

CYTOTOQUCITT  TEST  VALUES 

ROW  ON 

COHC. 

MEAN 

%  VIRAL 

MEAN 

«  CELL 

COLQBIMETRIC 

PLATE 

(uO/aL) 

O.D. 

CPS 

0.0. 

VIABILITY 

CONTROL 

low  a 

3.2 

-.087 

100% 

1.517 

lOOi 

0.005 

c 

10 

-.145 

1004 

1.452 

100« 

0.006 

0 

32 

-.144 

1004 

1.351 

941 

0.006 

B 

100 

0.017 

984 

1.497 

1004 

0.009 

r 

320 

0.268 

704 

1.340 

934 

0.010 

high  G  * 

1000 

-.156 

1004 

0.567 

394 

0.049 

• 

hIghMt  drug  oonoMiiraMn  (MM 
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USAMRIID 


Antiviral  Druq  Screenina  Proaram 


SUBMITTER  CTR  NO 

01141.01  KN-VII-21 


AVS  NO 

AVS-006445 


DATE  RECD 


12-28-89 


AMT  RECEIVED  [mg]  MOL  HT  (au) 
74.00  726.837 


ALT  NAME 


2' -DEOXY-3' , 5' -DI-O-TRITYL-2' -OXOURIDINE 


COMPOUND  NAME 


2' -DEOXY-3' , 5' -Dr-O-TRITYL-2' -OXOURIDINE 


SCREEN  INSTRUCTION 

PRIOR IT Y=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 


HOST  VH  RTE  LDSO  KTC  LAB  PR  DATE 
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STRUCTURE 


CHIRAL 


SUBMITTER 

01141.01 

CTR  NO 

KN-II-53 

DATE  RECD 

12-28-09 

AMT  RECEIVED  [mg] 

75. CO 

_  C5/1S/9C 


AVS  NO 

AVS-006'5‘39 


A 


ALT  NAME 


2' , 3' -O-ISOPROPYLIDINEURIDINE 


COMPOUND  NAME 


2' , 3'-0-ISOPROPYLIDINEORIDINE 


SCREEN  INSTRUCTION 

PRrnRTTY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 

HOST  VH  RTE  LD50  MTC  LAB_PR  ^T_E 


IN  VIVO  SCREEN  [Dose  -  mg/kg] 

VIR  BST  VR  VH*  DOSE  MTC  VEH  RTE  0  TOX  SP_.L  PR  DATE 


USAMRIID 


Antiviral  Druq  Screeninq  Proqram _ 


SUBMITTER  CTR  NO 

01141.01  MS-I-47 


_  15/18/90 


AVS  NO 

AVS-006456 


DATE  RECD  AMT  RECEIVED  [mgj  MOL  WT  (au) 

12-28-89  79.20  544.694 


ALT  NAME 

SODIUM  ETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE 


COMPOUND  NAME 


SODIUM  ETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE 


SCREEN  INSTRUCTION 

PRT0RITY-PT>VE£>YF>KHF>PIC>JE>SF>VV>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 
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IN  VITRO  SCREEN  [ug/ml] 
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USAMRIID 


Antiviral  Drug  Screening  Program 


SUBMITTER  CTR  NO 

■  01141.01  KN-I-105 


_ 05/18/90 


AVS  NO 

AVS-006458 


DATE  RECD  AMT  RECEIVED  [mgl  MOL  WT  (au) 

12-28-89  70.40  634.929 


M 


ALT  NAME 

DI-ISOBUTYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE 


COMPOUND  NAME 


DI-ISOBUTYL (  HOLESTERYtOXYCARBONYL) -PHOSPHONATE 


SCREEN  INSTRUCTION 

PRTnRTTV»OT>VF.F.>YF>KHF>PIC>JE>SF>W>AD2>VSV 


IN  VIVO  TOXICITY  [mg/kg] 

HOST  VH  RTE  LDSO  MTC  _  LAB  PR  CATE 


IN  VITRO  SCREEN  [ug/mi] 


LAB  PRT  DATE 


IN  VIVO  SCREEN  [Dose  -  mg/kg] 

vm  RST  VR  VR^  DOSE  MTC  VEH  RTE  D  TOX  SP  L  PR  DATE 
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APPENDIX  V 

SUMMARY  OF  COMPOUNDS  SHOWING  SIGNIHCANT  ANTIVIRAL  ACTIVITY. 

The  table  summarizes  those  compounds  shown  to  have  significant  antiviral  activity  agaist  one  or  more 
of  the  test  viruses.  The  test  data  together  with  the  Icjo  are  given  in  the  sheets  of  Appendix  3. 


appendix  VI 


SUMMARY  OF  SIGNIHCANT  PROJECT  ACCOMPUSHMENTS  TO  DATE  AND 
RECOMMENDATIONS  FOR  FUTURE  EXPLOITATION  OF  FINDINGS 


PROJECT  TITLE:  SUICIDE  INHIBITORS  OF  VIRAL  POLYMERASES  AS  VIRAL 
PROPHYLACTICS  AND  BIOLOGICAL  WARFARE  ANTIDOTES. 


a)  Problems  to  be  studied.  This  project  will  synthesize  new  types  of  antiviral  drugs  based 
upon  suicide  inhibitors  of  viral  polymerases.  These  compounds  will  be  screened  in 
collaborative  studies  with  the  U.S.  Army  Antiviral  Testing  Facility  for  antiviral  activity 
against  a  spectrum  of  10  viruses  of  interest  as  military  disease  hazards  and  biological  warfare 
agents. 

b)  Significance  and  Uniqueness.  Suicide  and  affinity  inhibitors  of  both  DNA  and  RNA  viral 
polymerases  will  be  synthesized.  This  type  of  inhibitor  contains  a  latent  reactive  moiety 
which  selectively  and  irreversibly  inactivates  the  viral  enzyme.  In  preliminary  studies,  about 
30  compounds  with  these  potentialities  have  been  synthesized  and  screened  for  antiviral 
activity  in  tissue  culture.  A  number  of  active  compounds  including  a  new  family  -  the 
nucleoside  spiroxiranes  -  have  been  identified.  Cytotoxicity  assays  in  cultured  T- 
lymphocytes  also  indicate  favorable  therapeutic  indices  for  these  types  of  drugs. 

Two  compounds,  2*3*  sulfinyl  cytidine  hydrochloride  and  2*,0*  anhydrtKytidine 
hydrochloride,  which  have  proved  to  be  highly  effective  against  vaccinia  virus  in  tissue 
culture,  will  be  synthesized  in  larger  quantities  for  further  characterization  and  in  vivo  studies 
in  the  U.S.  Army  Antiviral  Facility,  Fort  Detrick,  MD.  Congeners  of  compounds  that  have 
shown  moderate  activity  against  Punta  Toro  and  yellow  fever  viruses  will  also  be  developed. 
Test  data  on  selected  compounds  are  given  in  the  appendix. 

Preliminary  studies  have  begun  on  a  series  of  nucleoside  S*  oxaphosphorins  and 
dioxaphospholes  that  are  suicide  analogs  directed  against  enzymatic  displacement  reactions 
at  the  S’  a  phosphate  of  the  nucleotide  substrate.  The  action  mechanism  and  selectivity  of 
the  drugs  will  be  characterized  against  viral  and  host  nucleotide  polymerases  in  vitro. 

In  the  continuing  studies,  the  range  and  selectivity  of  the  nucleoside  spiroxiranes  will 
extended  by  synthesizing  additional  members  of  the  family.  The  suicide  nature  of  their 
action  and  sensitivity  will  be  determined  in  kinetic  studies  using  viral  and  cellular  DNA  and 
RNA  polymerases  in  vitro.  Samples  (75  mg)  of  each  compound  will  be  supplied  to  USAMRID 
for  in  vitro  testing.  Larger  samples  (2  g)  of  compounds  showing  activity  in  vitro  will  be 
supplied  for  further  testing  in  vivo. 

c)  Relevance  to  USAMRDC  mission  studies.  Suicide  inhibitors  represent  a  new  class  of 
antiviral  drugs  potentially  capable  of  great  selectivity.  Orally  administered  antivirals  could 
be  militarily  useful  for  temporary  viral  prophylaxis  in  emergency  troop  deployments  to 
environments  where  advance  vaccination  is  not  possible,  as  antidotes  following  battlefield 
exposure  to  vaccinia-based  or  other  biological  warfare  vectors,  and  in  other  unanticipated 
epidemic  situations. 

d)  Estimated  Project  Duration  and  Personnel.  Organic  chemist  (50%  time),  1  or  2  graduate 
students.  Duration  3  years. 

e)  Animal  use.  No  animal  or  human  use  except  USAMRDC  in-house  testing  of  antivirals 
supplied  as  requested. 


